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LIFE HISTORY OF THE ALLIED WOODHEWER 
By ALEXANDER F. SKUTCH 


The Allied Woodhewer (Lepidocolaptes affinis) is one of the relatively few high- 
land representatives of a predominantly lowland family. It ranges from southern Mexico 
to western Panama, and like most highland species of similar distribution, it has differ- 
entiated into several races, whose distributional limits are determined by gaps in the 
mountain system at the Isthmus of Tehuantepec and in southern Nicaragua. The nomi- 
nate race, L. a. affinis, ranges from southern Mexico to northern Nicaragua; in Guate- 
mala it occurs from about 5000 to 10,000 feet above sea level, and over most of this 
altitudinal zone it is the only member of the Dendrocolaptidae, one of the non-oscine 
families of passerines. It is fairly abundant in the mixed forests of pine, oak, alder, 
arbutus, and other broad-leafed trees that cover much of the more elevated portions of 
the Guatemalan highlands, and it is not rare even in the nearly pure stands of cypress 
(Cupressus benthamii) on the mountain tops between 9000 and 10,000 feet. An anom- 
aly among members of a heat-loving family, the Allied Woodhewer dwells in a region 
where severe nocturnal frosts occur over a large part of the year. In Costa Rica and 
adjacent Panama, the race neglectus has a rather similar vertical range, extending high 
up on the volcanoes. In this highland area where indigenous conifers are represented by 
the single genus Podocarpus, the Allied Woodhewer dwells among the mossy, epiphyte- 
burdened forests composed of oaks, alders and other dicotyledonous trees of many kinds: 
From the woodlands it wanders out into adjoining clearings with scattered trees, in 
which at times it nests. 

As a family, woodhewers are readily recognized by their slender bodies, the brown 
tones of their plumage, and their habit of climbing up the tree-trunks in an upright 
position, using their spine-tipped tail feathers as props in the manner of woodpeckers. 
Both in general aspect and mode of foraging, they much resemble the Brown Creeper 
(Certhia familiaris) so widespread in northern lands, but most woodhewers are con- 
siderably bigger. To distinguish the species of woodhewers in the field is often a per- 
plexing problem, to be solved largely by giving attention to size, the length and form 
of the bill, the cast of the brownish plumage (whether more rufous or more olivaceous), 
and the kind of plumage markings (whether streaks or spots). Among members of the 
Dendrocolaptidae, the Allied Woodhewer is of medium size, being about seven inches 
in length. Its body plumage is chiefly olivaceous brown, with light buff spots and streaks 
on the crown and hindneck, whereas over most of the under parts the buffy streaks are 
longer and broader and edged with black. Its wing and tail feathers are chestnut-brown, 
thus being much brighter than the body plumage. Its slender black bill is of moderate 
length and slightly curved. As with other woodhewers, the sexes can not be distinguished 
by appearance. The recognition of the Allied Woodhewer is simplified by the fact that 
over most of its range no other member of the family is found, or if present, the related 
species is of a distinctly different type. 
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From its lowland congener, the Streaked-headed Woodhewer (Lepidocolaptes soule- 
yetii), it may be distinguished by the absence of conspicuous streaks on the back, but 
far more readily by voice. Whereas the Streaked-headed Woodhewer utters a beautiful, 
soft, clear trill, the notes of the highland species are weak and sad. The song of the 
Allied Woodhewer I can describe only as a faint, melancholy attempt to produce a trill. 
Its plaintive call-note is something between a whistle and a squeak. 

In the Guatemalan highlands, above 7000 feet, I found the Allied Woodhewers in 
pairs throughout the year. During the seasons when they did not nest, they wandered 
through the woods of oak, alder and pine in company with other small birds, both resi- 
dents and winter visitants. During the months of the northern winter, Townsend War- 
blers (Dendroica townsendi) formed the nucleus of these flocks, which were joined by 
other migrants and a variety of the birds that nested locally, including Hartlaub War- 
blers (Vermivora superciliosa), Kaup Redstarts (Myioborus miniatus), Russet-collared 
Flycatchers (Mitrephanes phaeocercus), Hutton Vireos (Vireo huttoni), and at times 
Black-eared Bush-tits (Psaltriparus melanotis). There was scarcely ever more than one 
pair of woodhewers in a single mixed flock, a situation which suggested that they main- 
tained a territory and drove off rivals even during the winter months. 


FEEDING 


Like other members of its family, the Allied Woodhewer subsists chiefly if not en- 
tirely upon insects, spiders, and other small creatures that lurk in chinks and crevices 
in the bark of trees, or amid the moss and lichens that in the cloud-bathed mountain 
forests cover trunks and boughs with great profusion. I cannot recall ever having seen 
one of these birds eat a fruit. Its method of hunting is deliberate and methodical. It 
clings upright to the bark, with three of its toes directed forward and held rather close 
together, the fourth pointing straight backward. The shafts of the stiff tail feathers end 
in sharp, down-curved projections which make contact with the bark and give the 
climbing bird additional stability. With this scansorial apparatus, the woodhewer as- 
cends the tree with the same ease as a woodpecker, its rapid movements baffling the eye 
and confusing any attempt to explain how it changes its position on the upright surface 
without falling off. As it creeps up the trunk, it peers into the crevices in the bark and 
removes food with the tip of its sharp bill. Upon reaching the upper limit of profitable 
hunting on one tree, it darts gracefully downward to near the base of a neighboring 
trunk and repeats the operation. Sometimes the bird creeps out along the thicker 
branches, and if these droop earthward, it may follow a downwardly inclined course. 
Once, in the Guatemalan highlands, I saw an Allied Woodhewer work its way up the 
trunk of a tall tree in the usual manner, then, when near the top, it turned and retraced 
its course for a few feet, descending head downward. It is extremely rare to see a wood- 
hewer in this position, which is so characteristic of the nuthatch. In approaching its 
nest, the woodhewer may alight on a higher portion of the trunk and hitch down tail 
first, maintaining its upright position, as woodpeckers so often do; but while hunting it 
rarely if ever proceeds in this fashion. 

The bill of the Allied Woodhewer is not a wood-carving tool, like that of the wood- 
pecker, and it is not employed for digging out grubs deeply embedded in the trunk. 
Chiefly, it is a probe for extracting insects from the fissures where they lurk; but some- 
times the bird will pry off a loose flake of bark or will pull the moss from trees. At high 
altitudes in Guatemala, I have watched the Allied Woodhewer and the Brown Creeper 
foraging through the same woodland—an amazing zodgeographical conjunction—and I 
was impressed by the great similarity of these unrelated birds, not only in manner of 


a 
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hunting, but also in general aspect (apart from size), and even in the plaintive quality 


of their voices. 
SLEEPING 


Woodhewers sleep in such cavities in trees as they use for their nests. While wood- 
peckers usually retire into such cavities at an early hour when they may be seen plainly, 
the secretive woodhewers remain abroad until the daylight is far spent, then steal into 
‘their hidden nooks when there is scarcely sufficient illumination to reveal their dark 
forms as they creep up the dusky boles of the trees. Happily for the bird-watcher, they 
are often quite noisy just before they retire; and their voices help to reveal their posi- 
tions when visibility is poor. In the morning, they emerge with the earliest light, while 
woodpeckers, wrens and toucans are still in their roosting chambers. Considering the 
difficulty of following them as they go to rest, I hold myself fortunate to have discovered 
the manner of sleeping of five kinds of woodhewers. All slept singly in their crannies. 

During the year I devoted to the birds of the Guatemalan highlands, I saw much 
of the Allied Woodhewers, but tried in vain to learn how they slept. In the Costa Rican 
mountains, where the species is equally well represented, I had better luck. One evening 
in July, soon after my arrival at Vara Blanca in the Cordillera Central, I saw an Allied 
Woodhewer fly to a low, barkless stub standing in a pasture near the edge of the forest; 
it slipped into a narrow natural cavity near its top. On the evening of July 27, it retired 
at 5:50, carrying a small fragment of bark in its slender bill as it went into the hole. 
The next morning it suddenly flew out at 5:10. At the same season, a Hairy Woodpecker 
(Dryobates villosus) went into her dormitory in a neighboring stub at times varying 
from before 5:20 to 5:45 p.m., according to the weather, but always before the wood- 
hewer. A female Costa Rican Woodpecker (Piculus rubiginosus) retired as early as 
5:10, forty minutes before the woodhewer. Both of the woodpeckers habitually lingered 
in their holes later in the morning. The Allied Woodhewer continued to sleep in the 
same cavity until toward the end of the following March, a period of eight months. 

On an evening in early July of the following year, after the close of the breeding 
season, I saw a woodhewer steal into a large cavity in a badly decayed stub standing 
in a neighboring pasture. The entrance to this cavity was about two feet long and half 
a foot in width, while the hollow itself seemed to occupy much of the interior of the 
thick trunk. The chamber was so open that the woodhewer, after it had settled down, 
saw me as I walked in front, and flew out. This was a surprisingly exposed cavity for a 
bird so fond of snug secrecy. I surmised that its occupant was one of a brood reared in a 
neighboring nest, which had not yet been able to find a more suitable dormitory. By 
the end of the month it no longer slept here. 

NEST AND EGGS 

During my year on the Sierra de Tecpan in the Guatemalan highlands, I found only 
one nest of the Allied Woodhewer. It was at an altitude of about 8500 feet in the stump 
of an oak tree which had apparently been cut down many years earlier. From the top of 
the stump had sprung a number of erect shoots which in time grew and thickened to 
form massive upright branches that pressed close together, leaving narrow crevices be- 
tween them. The woodhewers had built their nest in a cranny in the midst of the 
branches, reached by a sort of chink between two of them, so narrow that I could not 
insert my hand turned sideways. It was only five feet above the ground. At the end of 
April, I could hear the shrill cries of nestlings through the cleft, but I did not attempt 
to reach them, for the nest was at the edge of a woods beside a path much used by the 
Indians and to have enlarged the aperture might have doomed the nestlings to de- 
struction. 
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At Vara Blanca, Costa Rica, I found three occupied nests in April, May, and June, 
1938. All these were in decaying trunks standing in clearings not far from the forest, 
between 5000 and 6000 feet above sea level. The first was situated eighteen feet above 
the ground in a thick trunk, nearly consumed by fire and rot, which was standing in a 
maize field close to a forest. The spacious cavity had apparently resulted from decay, 
but possibly it had been cleaned out by the woodhewers. Only the hard, resistant bark 
of the tree separated the front of the chamber from the outer air. The other walls were 
rough and irregular; in the back wall there were chinks through which light penetrated 
from the hollow center of the trunk, which was rotten to the core and open along one 
side. In placing a ruler within to obtain the measurements of the chamber, I inadver- 
tently knocked several small chunks from the excessively decayed inner walls. In depth 
below the entrance, the cavity measured eleven inches; from front to back it was six 
inches; from side to side, a measurement more difficult to take with accuracy, it was 
about nine inches. The bottom was covered with small, thin flakes of hard bark, upon 
which, with no softer lining, the eggs rested. Although the nest chamber was far more 
spacious than necessary, the gap in the bark through which the birds entered was barely 
large enough for them to squeeze through. It measured 2% inches in height by a bare 
inch in width, and to pass through the woodhewers were forced to turn sideways. 

The second Costa Rican nest was twenty-six feet above the ground, in an old hole 
made by the Prong-billed Barbet (Dicrorhynchus frantzii) in a slender dead trunk in 
a narrow, forest-bordered pasture. A small, fat bracket-fungus, overgrown with moss 
that hung in loose strands from its edges, stood immediately above the narrow, round 
doorway and, bulging out below, constricted the orifice somewhat, making the opening 
difficult to detect from the ground and entirely shielding it from above. The floor of the 
deep, regular chamber was likewise covered with flakes of bark, taken in by the wood- 
hewers, for barbets do not line their nests. 

The third nest was twenty-three feet above the ground, in a natural fissure in a 
badly decayed trunk standing in a pasture. The entrance was a narrow vertical cleft 
about as long as the woodhewers. I did not attempt to examine the interior of this cham- 
ber. Five feet higher in the same trunk was a nest of the Blue-and-White Swallow 
(Pygochelidon cyanoleuca). The woodhewers and the swallows were feeding nestlings 
at the same time. It is unlikely that any of these cunningly concealed nests would have 
been discovered had we not chanced to surprise the owners in the act of entering or 
leaving. 

The first Costa Rican nest contained two eggs when found on April 19. The follow- 
ing day they hatched. The second nest held two eggs when first examined on May 10; 
the third, an unknown number of nestlings on June 16. Thus, the breeding season in the 
Costa Rican highlands extends from early April to late June. So far as known, only a 
single brood is reared each year. The eggs are pure white and equally blunt at the 
two ends. 


INCUBATION 


Seated on a fallen log in the pasture a short distance in front of the nest in the old 

- barbet hole, I devoted six hours to studying incubation behavior of the woodhewers. 
Although neither by appearance nor voice could I distinguish the male from the female, 

I saw them change about so often that there was no doubt that both took substantial 

shares in covering the eggs by day. Ten completed sessions of both parents ranged from 

6 to 47 minutes, with an average of 26:7 minutes. Usually each member of the pair 

remained in the nest until relieved by the other, but at times, for reasons which were 
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not clear, it flew away after sitting for only a short period, leaving the nest unattended. 
On one occasion, late in the morning, the eggs were left uncovered in this fashion for 
31 minutes continuously; but during the entire six hours there were only four such 
periods of neglect, totalling 58 minutes. Thus the two birds together kept the eggs cov- 
ered 82 per cent of the time. Once the incubating bird, hearing its mate call in the neigh- 
boring forest, answered with its melancholy trill from within the hole; but usually it sat 
in silence. During the night a single woodhewer, of undetermined sex, slept in the nest. 

The shift in occupancy of the nest was usually effected in silence. The bird who had 
been sitting seemed to become aware of the arrival of its mate by the slight noise made 
as it flew against the trunk. It could distinguish this sound from that made by other 
kinds of birds alighting upon the trunk. A pair of Costa Rican Tityras (Tityra semi- 
fasciata) , building their nest in a hole higher up, frequently came to rest on the top and 
sides of the trunk, yet the woodhewer that was incubating never came out of the nest 
when they did so. But when the mate alighted upon the trunk, usually several yards 
below the nest, the other woodhewer, unless it had very recently begun to sit, promptly 
came out. It always pushed through the doorway head first. The fungus projecting in 
front of the entrance made it necessary for the bird to emerge head downward; but as 
soon as it had cleared the doorway it turned about, by a movement so rapid and deft 
that the eye could scarcely follow, and came to rest clinging upright below the entrance. 
Then, sometimes after climbing higher up the trunk, it flew off. The mate would ap- 
proach the doorway, stick its head inside once or twice to make sure that all was well 
within, then squeeze through. Although the woodhewers are very slender birds, far more 
slender than the barbets which carved out the hole, the bracket-fungus above the door- 
way constricted the opening, making it more difficult for the present tenants to enter 
and leave. I did not once see the pair in the hole together, as I did at another, more 
spacious nest. 

Often the woodhewers brought a piece of bark in the bill as they returned to the nest. 
At times one of the birds would come with two pieces, one carried behind the other in 
its long, slender bill. They not only brought material to their nest, but also threw things 
out of it. Once a piece of bark about an inch long, and several times dusty matter, prob- 
ably debris of decaying wood from the bottom, were ejected through the doorway while 
the woodhewers incubated. On the afternoon when I came with a boy to help raise the 
long, heavy ladder against the trunk, we found both members of the pair actively 
carrying in flakes of bark broken from neighboring dead trees. On this date incubation 
had been in progress for about ten days. They brought such material several times while 
we watched them; and one slipped into the nest while we were in the act of raising the 
ladder against the trunk. The other was more shy and would not enter until we had 
retired a short way off, although it did so while we still stood in plain view. This great 
activity in taking material into the hole in the early afternoon interested me especially, 
because I had already found that a pair of Streaked-headed Woodhewers worked at 
building their nest chiefly at this time of day. But two days later this pair of Allied 
Woodhewers did not bring bark between one and three o’clock in the afternoon more 
actively than they had done during the morning of the preceding day. These wood- 
hewers continued to take bark into the hole throughout the period of incubation; I last 
saw them do so on May 15, the day before the eggs hatched. In view of the fact that 
both sexes brought material to the nest in the course of incubation, it is almost certain 
that both help to line the bottom of the cavity before the eggs are laid. With the 
Streaked-headed Woodhewer, the nest, as I have seen more than once, is also built by 
both sexes. 
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In their preoccupation with nest materials while they attend the eggs, the Allied 
Woodhewers resemble the Carriker Dendrocincla (Dendrocincla anabatina) , the Pigmy 
Wedgebill Woodhewer (Giyphorhynchus cuneatus), and numerous ovenbirds (Fur- 
nariidae) and becards (Cotingidae) that build large and elaborate nests or fill a natural 
cavity with a loose accumulation of litter. With the Wedgebill, both sexes alternate at 
keeping the eggs warm; but at two nests of Carriker Dendrocincla, I have never seen 
more than a single bird in attendance, whether while building, incubating, or feeding 
the nestlings. 

At times the Allied Woodhewers, when incubating or brooding, sit with such con- 
stancy that loud hammering against the trunk will not even bring them to the doorway 
to look out. Such secretive behavior makes their well-hidden nests very difficult to dis- 
cover. At other times, however, the bird in the same nest may be brought into the open 
by a slight tapping at the base of the trunk, or they may appear even as one walks heav- 
ily toward the tree. Possibly the character of the response to such disturbance depends 
upon the interval already spent by the bird in the nest; possibly also male and female 
of the same pair differ in the steadfastness with which they sit. While I watched:the 
pair of woodhewers incubate in the old barbet hole, a Hairy Woodpecker, by tapping 
upon a ladder I had placed against the trunk, caused the woodhewer to leave the nest. 

Since none of my nests of the Allied Woodhewer was found before the eggs were 
laid, the incubation period could not be determined. It is probably about fifteen days, 
which is the incubation period of the related Streaked-headed Woodhewer. 


NESTLINGS 


Nest 1.—On April 20 the eggs hatched in nest 1, in the maize field. The two nest- 
lings were pink-skinned. Their eyes were closed tightly and they had a fairly abundant, 
dark natal down of the usual passerine type. I could not remove them from the nest for 
closer examination, but viewed them in a tiny mirror inserted into the top of the cham- 
ber, which was illuminated by a small electric bulb. The parents promptly disposed of 
the empty shells. 

On the following morning, April 21, I watched the parent woodhewers attend their 
day-old nestlings. Both parents shared the duties of feeding and brooding; but since 
they were quite alike in appearance, I could not tell how equally they divided the work. 
While with the pair incubating in the barbet hole, the new arrival never entered until 
its mate had come out, at this more spacious chamber the bird arriving with food fre- 
quently went inside before the one which had been brooding emerged. Hence, it was 
not possible to learn whether the woodhewer arriving with food regularly replaced its 
mate in covering the nestlings. But occasionally the one that had been within departed 
when it heard its mate alight upon the outside of the trunk. Then the new arrival pushed 
in to feed the nestlings, and sometimes lingered to warm them. During the first two 
and one-half hours in the morning, the two nestlings were fed twelve times, chiefly with 
morsels too small to be identified; but once I saw a small green larva in a parent’s bill 
as it entered the hole. The droppings were carried from the nest in the bills of the parents. 

The doorway of this chamber was so narrow that the woodhewers were obliged to 
turn sideways to pass through. Before entering, they always peered in through the bot- 
tom of the doorway while clinging to the trunk below it; they then moved to the right 
side of the opening and turned so that the left wing was toward the ground and the right 
toward the sky. Upon leaving, sometimes they passed through the doorway with the 
right wing upward, sometimes with the left. Like their neighbors in the barbet hole, this 
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pair of woodhewers was almost fearless of me and went calmly about their nesting 
duties while I sat on the open slope about twenty-five feet from their nest. 

On April 28, when eight days old, the nestlings bristled with long, conspicuous pin- 
feathers, and their wing feathers were just breaking through the ends of their sheaths. 
As they grew older, they were fed with great frequency. During an hour and a half of 
observation on May 3, the two parents together brought food to the nest twenty-two 
times. I recognized only insects and grubs in their bills. Larvae of various kinds seemed 
to form the mainstay of the nestlings’ diet. One long, slender larva was brought attached 
to a piece of finely branched, gray lichen. Doubtless the creature had lived upon the 
lichen-clad branches, and a part of its protective covering had been pulled away along 
with itself. I wondered whether the nestling would swallow the lichen along with the 
larva. Grubs were not the only food delivered to the nestlings, for once a parent came 
with a fairly large insect with transparent, filmy wings, and once a brown forest cock- 
roach was brought. 

The parent woodhewers always brought food from the woods to the south, about a 
hundred feet distant from the nest. Upon reaching the tottering old trunk, they alighted 
some distance below the doorway and climbed up to it. One of the pair appeared now 
to be a trifle shy of me. While hesitating to enter the nest, it at times continued to creep 
upward until it had passed above the doorway. Then, after a pause to look around, it 
sometimes descended the trunk tail first, with the body in an upright position, until it 
regained the level of the entrance. Usually it sidled somewhat obliquely downward, but 
once it hitched straight down for the distance of half a yard, just as a woodpecker might 
have done under the same circumstances. At the nest in the barbet hole, too, the wood- 
hewers at times continued up above the doorway, then returned to it by climbing down- 
ward tail foremost. 

The nestling woodhewers now uttered incessantly a weak version of the parents’ 
melancholy trill. While I watched the nest in the maize field, a gray-brown squirrel 
climbed over the trunk, burying a green fruit in a hole that it dug in the rotten wood at 
the summit and later uncovering and eating a similar fruit that it had previously stored 
away lower down. The squirrel passed directly over the doorway of the nest, whose 
frail covering of bark it might readily have torn off, yet it took no notice of the nest. 
While the squirrel climbed about, scratching loudly with its claws, the nestlings ceased 
their tireless calling and were silent for a time. 

By May 4, the two-week-old nestlings were well clothed with feathers and, on their 
upper parts at least, closely resembled their parents, even to their spotted heads. When 
I looked into the nest, illuminating the interior with the electric bulb, they crouched 
against the outer wall and it took me a while to find them in their spacious nursery. 
I now heard their weak, sad trill emanating from the old trunk each time I passed by. 
This spared me the necessity of climbing up every day to learn whether they were still 
at home. Since the trunk was on the verge of complete disintegration, I set the heavy 
ladder upright beside it and risked the climb only at intervals of several days and pro- 
ceeded with great caution. After the nestlings were feathered, they slept alone through 
the night, their parents doubtless retiring into separate dormitories at a distance from 
the nest. 

On May 8, the nestlings clung one at a time to the inner wall of the nest, beside the 
narrow doorway, through which I could from time to time see their brown, light- 
streaked, slender-billed heads, as they stole shy glimpses of the outer world. The par- 
ents now no longer entered the chamber to feed the young birds nor to remove their 
droppings. Arriving with food, they alighted against the trunk below the nest, climbed 
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up to the doorway, placed the insect or larva in the ready mouth of the expectant nest- 
ling—an almost instantaneous transfer—then continued a short distance up the trunk 
before flying back to the woodland whence they had come. Since the parents now no 
longer gave attention to the sanitation of the nest, droppings rapidly accumulated until 
they quite covered the litter of bark on the bottom. The nestlings now passed much of 
the day clinging to the walls, and probably slept in this position. 

When I returned to the woodhewers’ nest late on the afternoon of May 9, I listened 
in vain for the little trills of the nestlings, and waited fruitlessly for the parents to come 
with food. The young woodhewers had departed the nest at the age of nineteen days— 
at least, one of the two had remained this long. I watched until nightfall to learn whether 
the fledglings or the parents would return to sleep in the nest, but neither came near it. 

Nest 2.—The history of the nest in the barbet hole was similar to that of the one 
in the maize field just described. Because of the uncertain stability of the rotting trunk 
in which it was situated, I made very few direct examinations of the interior, but 
learned by watching the behavior of the parents what was happening inside. On May 15 
they still took flakes of bark into the hole, but the following day they were bringing 
insects, indicating that the eggs had hatched. By May 26, when ten days old, the nest- 
lings were calling much as those in the other nest had done. On the night of May 28 
to 29 they were not brooded but slept alone, for their growing plumage now must have 
made the parental cover unnecessary. On June 1, for the first time, I saw the parents 
pass food in through the doorway, without themselves entering. During the early morn- 
ing of this day their behavior was in a state of transition, for sometimes they carried 
the food inside and sometimes passed it to the nestlings through the doorway. It was 
chiefly the larger insects that were taken in, while the smaller morsels were delivered 
while the parent clung in front of the doorway. Later in the morning, they passed in all 
the food, without themselves entering. So long as they went into the nest in order to 
deliver the food, the woodhewers carried out the droppings; but when they could pass 
the food through the doorway without going inside, they neglected the sanitation of the 
nest, which doubtless became as heavily soiled as the first. The tails of both had been 
sadly damaged by the loss of several of the central feathers of each as a result of the 
friction they encountered on their innumerable passages through the narrow nest open- 
ing. Yet, even with the loss of their longest rectrices, they managed to climb up the 
trunks with their customary ease, using their lateral tail feathers as props. 

The nestlings, like those of the first nest, received spiders and a variety of insects, 
but never, so far as I saw, any fruit. They flew from the nest on June 4, aged nineteen 
days, and did not subsequently return to use it as a dormitory. A Streaked-headed 
Woodhewer, hatched and reared by a Carriker Dendrocincla in a hollow palm trunk, 
into which both kinds of birds had carried nest material, also took wing at the age of 
nineteen days. These are the only nestling periods of woodhewers known to me. 

On July 5, I found, in the vicinity of the now abandoned nest of the Allied Wood- 
hewers in the barbet hole, a young bird of this species following a parent, which I recog- 
nized by the condition of its tail as one of the pair that had earlier attended this nest. 
The young bird, a month from the nest, was becoming independent, for it found food 
for itself in addition to that which it received from its parent. 

Nest 3.—The third Costa Rican nest, found in mid-June when it already contained 
nestlings too old to require much brooding, was likewise attended by both parents. This 
nest, as already mentioned, was five feet directly below the nest of a pair of Blue-and- 
White Swallows, which also were feeding nestlings. At least one of the woodhewers took 
a great interest in the offspring of its neighbors. After feeding its own nestlings, it would 
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sometimes climb up the trunk and linger for a few minutes beside the entrance of the 
swallows’ nest. The owners, if within sight, circled around in great agitation, rapidly 
uttering their melancholy notes of complaint. Sometimes, too, they would dart at the 
woodhewer, at times swooping so near that the visitor, to avoid them, would drop down 
several feet, deftly catching itself in an upright position lower on the trunk. But in gen- 
eral it took little account of the swallows’ protests and their hostile demonstrations. 

One morning, as the woodhewer was approaching the swallows’ nest from below, 
one of the latter darted in directly above its head, passing through the narrow fissure 
in a manner to excite admiration and wonder. The woodhewer continued to the door- 
way, looked in, then made a move to enter. The swallow, which I could not see, prob- 
ably threatened it with wide-open mouth, as I saw this species behave in my roof when 
a lizard approached its nest. The woodhewer at once drew back, but continued to linger 
at the doorway, and several times started to enter. Finally, becoming bolder, it stuck 
its head through the doorway, picked up a white dropping along with a straw from the 
nest, and flew off with them. 

After leaving the nest-hole in which they grew up, the young woodhewers, as we 
have seen, did not return to sleep in it. Whether the parents lead the fledglings to some 
other dormitory, or whether the young sleep clinging to trunks in the open until they 
find individual shelters, I do not know. Possibly the young woodhewers, like the fledg- 
lings of the Wagler Woodpecker (Centurus rubricapillus), the Mexican Honeycreeper 
(Coereba mexicana) and other birds that occupy their dormitories singly, pass the night 
exposed to the elements until they succeed in discovering a suitable unoccupied dormi- 
tory. The woodhewer already mentioned, which in July slept in a capacious hollow trunk 
entered through a great gap in the side, may well have been one of the youngsters reared 
in the neighboring trunk where the swallows also had nested. The fact of its sleeping 
here suggests that the young woodhewers are left to find their own quarters. 


SUMMARY 


The Allied Woodhewer (Lepidocolaptes affinis) ranges from southern Mexico to 
western Panama. In the portion of its range in Central America it dwells in the high- 
land forests, chiefly between 5000 and 10,000 feet above ‘sea level. It ventures into 
neighboring clearings with scattered trees, in which it frequently nests. 

It is largely if not wholly insectivorous, subsisting upon small invertebrates that it 
plucks from crevices in the bark or from moss-clad limbs. As it hunts over the trees, it 
habitually creeps upward on the trunks and outward along the branches, using its stiff, 
spine-tipped tail feathers for support. While foraging, it works head downward only 
with extreme rarity and for short distances, and it seldom descends the trunk tail first. 
In approaching its nest, however, it often hitches down the trunk in an upright position, 
tail first, like a woodpecker. 

The birds remain in pairs through the year, and apparently maintain territories. 

Adults sleep singly at all seasons in natural crannies in trees. They are among the 
last of the diurnal birds to retire at nightfall, and among the first to become active at 
daybreak. 

In the Costa Rican highlands, between 5000 and 6000 feet above sea level, the 
breeding season extends from early April to late June. Apparently only a single brood 
is raised each year. 

Allied Woodhewers nest in existing cavities in dead or sometimes in living trees. 
Usually they prefer crannies resulting from decay, but they will occupy an old chamber 
carved by woodpeckers or barbets if the doorway is more than ordinarily well concealed. 
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The entrance is usually barely large enough for the woodhewer to squeeze through. 

The woodhewers cover the bottom of their nest chamber with small flakes of stiff 
bark which they break from dead trees. Nest-building was not watched; but since both 
parents continue to bring material to the nest until the eggs hatch, there is little doubt 
that both collect material for the nest as has been observed repeatedly with the Streaked- 
Woodhewer. 

In two nests, the full set consisted of two eggs. These are white and equally blunt 
on the two ends. 

Both parents incubate, frequently relieving each other through the day. Ten sessions 
by both members of a pair ranged from 6 to 47 minutes, averaging 26.7 minutes. The 
eggs are not often left unattended, and then for usually brief periods. A single parent 
of undetermined sex occupies the nest chamber by night. 

While incubating, the woodhewers not only bring many pieces of bark into the nest, 
but occasionally throw out bark, decaying wood, or the like. 

The incubation period was not determined. That of the related Streaked-headed 
Woodhewer was, in one instance, fifteen days. 

The newly hatched nestlings are pink-skinned and blind with dark natal down of 
the usual passerine type. 

Both parents feed and brood the nestlings, whose food consists of insects, larvae, 
spiders and other small invertebrates. Meals are brought frequently. The parents carry 
droppings out of the nest, at least until the nestlings are feathered. 

From the age of about ten days onward, the nestling woodhewers call with increas- 
ing frequency, uttering a weak version of the rather squeaky, melancholy trill of the 
parents. 

At the age of about two weeks, the nestlings are well feathered and already bear a 
close resemblance to their parents in coloration. Soon after this, they are able to climb 
up to the doorway to receive their food, and then the parents no longer enter the nest. 
After they are feathered or nearly so, the nestlings sleep alone. At one nest, the parents 
ceased to brood by night when the nestlings were*12 days old. 

From two nests, the young woodhewers flew at the age of 19 days. This was also the 
nestling period of a Streaked-headed Woodhewer. After their departure from the nest, 
the young birds do not return to sleep in it. 

A month after departing the nest, the young woodhewer is still partially dependent 
on its parents for food. 

Finca “Los Cusingos,” San Isidro del General, Costa Rica, November 28, 1944. 


May, 1945 95 


THE ROLE OF THE PITUITARY, FAT DEPOSITION, AND BODY WEIGHT 
IN BIRD MIGRATION 


By ALBERT WOLFSON 


INTRODUCTION 


Beginning in 1937 a series of studies was undertaken to determine the regulative 
factors involved in the annual stimulus for bird migration. The most promising theory 
concerning regulation which had appeared in recent years was that of Rowan (1929, 
1932) which postulated direct control by gonadial secretions. Some aspects of the theory 
were based on experimental work and perhaps because of this his ideas were fairly well 
received by most biologists. Almost ten years elapsed before further experiments were 
designed to test this theory, and the results of these experiments were not corroborative. 
Instead, the new facts which were ascertained necessitated the formulation of another 
explanation which stressed the total physiological and psychological condition of the 
bird (Wolfson, 1940). 

These later experiments, which had to do with delayed migration, led to still others 
designed to induce migration out of season. From them conclusive evidence was obtained 
for the first time to prove that a northward migration in mid-winter could be induced 
among winter residents by artificial means. In addition to the experiments, studies were 
made of the gonads and their role in migration (Wolfson, 1940, 1941, 1942). The prob- 
lem of determining the mechanism whereby external factors effect physiological changes 
within the bird also was considered. The evidence in support of current theories was 
evaluated and reinterpreted from the point of view of our modern knowledge of the 
functions of the hypothalamus (Wolfson, 1941). 

The purpose of the present paper is, first, to describe additional experiments, sec- 
ond, to present data which lead to an understanding of the role of the pituitary, fat de- 
position, and body weight in regulating migration, and third, to summarize the results 
of all the studies in the series and to restate the conclusions in the light of all the data 
now available. 

The author is indebted to Dr. Alden H. Miller for his interest and stimulating 
counsel during the execution of the work. He is also grateful to the staffs of the Depart- 
ment of Zoology and the Museum of Vertebrate Zoology of the University of California 
for their cooperation in many ways, and for the facilities which made the work possible. 
The staffs of the Department of Anatomy and the Institute of Experimental Biology 
have given important assistance in the studies on the pituitary, particularly Dr. A. A. 
Koneff, Dr. A. B. Burch, and Dr. J. D. Reese. The hormones used in these studies were 
generously provided by Dr. Oliver Kamm of the Parke-Davis Laboratories and Dr. D. 
H. Wonder of Cutter Laboratories. As an Abraham Rosenberg Research Fellow, in 
1941-1942, the author was able to devote his full time to some of the studies which 
are reported here. 

EXPERIMENTAL PREVENTION OF MIGRATION 


Results and conclusions of earlier, related experiments.—The results of the experi- 
ments in delayed migration had shown that Oregon Juncos (J. oreganus thurberi, J. 0. 
shufeldti, J. 0. montanus, J. 0. oreganus; nomenclature from Miller, 1941) which winter 
at Berkeley, California, and breed as far north as Yakutat Bay, Alaska, would migrate 
two months later than usual even though their gonads were in breeding condition. The 
experiments in induced migration showed that juncos could be induced to migrate two 
months earlier than usual by subjecting them to artificial increases in day length. In the 
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former case, migration occurred in early June, in the latter case in late January. Nor- 
mally, migration occurs in late March and early April. The factors involved in producing 
these results were classified as external (environmental) and internal (physiological). 

The external factors of day length and temperature to which these two groups of 
birds had been subjected before migration and the condition of these factors during the 
time of migration were not identical. In the delayed migration experiments the juncos 
were held in outdoor aviaries until June and consequently were subjected to the natural 
changes in day length and temperature. In the induced migration experiments the day 
lengths were increased artificially by means of light bulbs from December 10 to the end 
of January. The total day length on the date of release was approximately the same for 
both groups. The rate of increase and the length of day during migration were, there- 
fore, markedly different for each group. The single feature of the environment which 
was similar for both groups was that prior to the time of migration the day lengths were 
increasing. It was concluded, therefore, that the primary external stimulus for the 
spring migration was the daily increases in day length. 

Among internal factors, the recrudescing gonads, in the male particularly, have 
been considered as a stimulus for migration. In these two groups, the gonads were in 
completely different stages. In the June group the testes, with a combined volume of 
250 mm.*, were in breeding condition at the time of release and were in no way different 
from the testes of males already on their breeding grounds far to the north. In the Janu- 
ary group the testes, with a combined volume of 5-10 mm.*, were in a stage similar to 
that which occurs at the normal time of migration and were only 4 per cent of the size 
of the June group. It seemed, therefore, that a particular state of the testes was not 
required as a stimulus for migration. An internal factor which was found to be corre- 
lated with migration was a deposition of fat and the accompanying increase in body 
weight. The fat was most conspicuous subcutaneously along the pterylae, in the fur- 
culum, in the uropygial and abdominal regions, and intraperitoneally. Four classes were 
designated to indicate the degree of fat deposition: none, little, medium and heavy. 
In both the January and June groups most of the birds had a heavy deposition of fat 
at the time of release, and only those individuals which did not have this heavy fat 
deposition failed to migrate and were recaptured. It was concluded, therefore, that a 
heavy deposition of fat, a readily discernible internal factor, and the concomitant in- 
crease in weight, were a fundamental part of the internal situation necessary for 
migration. 

Since this change in body weight occurred prior to the northward migration and 
under day-length conditions which were alike only in that they were increasing, the 
question arose as to whether a similar change in body weight occurs preceding the fall 
migration when the day lengths are decreasing. In addition, there were other relevent 
problems. Would this fat be utilized if the spring migration was prevented? If breeding 
was prevented would the gonadial changes in individuals retained at Berkeley be com- 
parable to those of individuals on their breeding grounds? In an attempt to solve these 
problems an experiment was performed in which the spring migration was prevented. 

Experiment 7.—A small group of migrant juncos trapped in February and March 
was not included in the June release of 1939 but was retained until October. It was 
planned to sample the birds regularly through the summer, but due to a high mortality 
only eight birds were available and the plan could not be instituted. Instead, two groups 
of samples were taken, one on August 9 and one on October 1. In addition, the birds 
were examined on several occasions, and one group was sampled at the start of the ex- 
periment. All the samples which were taken are recorded in table 1. 
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Table 1 


Samples taken in prevention of migration experiment, 1939 
Sample Testis size Testis Body Fat 

No. Sex Race mm. volume, mm.* weight, gm. class 

90 g S 18.1 Heavy 

91 6 S L—7.6X6.1 147.95 17.6 Heavy 
R—6.8 x 6.1 130.79 

92 S L—7.1X5.6 116.50 5. Little 
R—6.9 6.7 161.77 
L—1.2X 1.0 65 - None 


L—1.6X1.1 1.01 : None 
R—1.6X 1.1 1.01 
L—2.6X2.1 6.00 , None 
R—2.7X1.9 5.09 
L—1.2x.9 40 , Heavy 
R— .9x.9 38 

Heavy + 
L—1.2x*.8 40 Medium 


R—1.2.9 51 
112 5 17.0 Medium+ 


Examination of the birds revealed that the annual molt was begun early in July. 
At this time the birds showed only a slight amount of fat, in contrast to the heavy de- 
position of fat which they had at the beginning of June. Under natural conditions the 
annual molt begins in late July and August. On August 9, three samples were taken, 
two male thurberi and a male shufeldti. The birds had completed about half of the molt. 
In two of them all the rectrices were only half grown. The testes had regressed to an 
average combined volume of 4.5 mm.®*, and histologic examination revealed that the 
cells within the tubule, except a single row of spermatogonia, were degenerating. The 
samples did not have any fat. The five remaining birds were similar to the samples in 
stage of molt and in fat condition. 

On September 5 examination of the birds showed that the molt was almost com- 
pleted. One bird had a heavy deposition of fat, two a medium amount, and two a small 
amount. On October 1, four samples were taken, two male thurberi and two female 
shufeldti. The fat class in one of the birds of each sex was heavy, and it was medium 
in the others. The gonads had completely regressed and were at winter minimum. All 
the birds had completed the molt. Wild migrants which had arrived in Berkeley in 
October showed no fat, and the gonads were at winter minimum. 

One bird, a female montanus, was not sampled. It was released in experiment 6 on 
June 8, 1940, at which time it showed a heavy deposition of fat. It is noteworthy to 
trace the history of this bird. It was caught in late March in 1939 and placed in the 
outdoor cages. At the time of capture its fat condition was not determined, but judging 
from other individuals it probably reached a heavy fat condition before June. When it 
was examined for the first time early in July, it showed no fat and was molting. By 
September 5 the molt was practically completed, and the bird had a heavy deposition 
of fat. On October 1, its fat condition was unchanged. It was retained in the outdoor 
cages until June 8, 1940, when it showed a heavy deposition of fat and was released 
in Experiment 5. Since it was not retrapped, it is assumed that it migrated with the other 
individuals in the experiment. 

These observations show that although the juncos were on their wintering grounds 
in the summer, they molted, their gonads regressed, and they became progressively fatter 
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as the time for the fall migration arrived. There can be no doubt that similar changes 
occur in wild juncos on their breeding grounds after the completion of the breeding 
cycle. It is concluded, therefore, that the inhibition of two phases in the annual cycle— 
the northward migration and breeding—and the retention on the wintering grounds did 
not prevent the occurrence of the normal, subsequent phases of gonadial regression, molt, 
and “preparation” for the fall migration, as manifested by the heavy deposition of fat. 


LIGHTING EXPERIMENTS IN THE FALL 


Experiment 8.—Riley (1936) reported that in the English Sparrow, immature indi- 
viduals responded readily to increases in illumination in October, whereas adults that 
had bred failed to do so until November. Bissonnette (1937) postulated that birds mi- 
grate in the fall due to the regression of pituitary activity and do not breed on the 
wintering grounds because this gland and hence the gonads remain in the “refractory 
phase.” Blanchard (1941), although she performed no experiments with White-crowned 
Sparrows, asserts (pp. 76-77): “We are faced, then, with the fact of a gonad cycle which 
cannot be initiated by any external factor . .. . The environment may be thought of as 
responsible for variations in the rate and duration of early testis development but only 
within certain limits set by the hereditary clock-work of the population.” 

The purpose of experiment 8 was to determine whether gonadial recrudescence could 
be induced in the fall in the White-crowned Sparrow (Zonotrichia leucophrys nuttalli, 
Z.1. pugetensis, Z.l. gambelii) and the Oregon Junco and thereby to gain evidence for 
the support or refutation of Blanchard’s and Bissonnette’s conclusions. The birds were 
trapped in August, September, and October, 1940, and at the start of the experiment 
on October 18, 21 White-crowned Sparrows and 11 Oregon Juncos were available. The 
normal day length for October 18 is 11 hours and 7 minutes. An initial increase was 
made of 1 hour and 8 minutes, making a total day length of 12 hours and 15 minutes. 
Thereafter, the average daily increase was 7.5 minutes until a day length of 15 hours 
was reached on November 19. That day length was maintained until the termination of 
the experiment on December 1. a 

The first samples of Oregon Juncos were taken on November 11, and none of the 
birds showed any gonadial response. Included in the group of samples were 4 immature 
male pinosus, 2 immature female pinosus, and 1 adult male thurberi (pinosus is a non- 
migratory race of the Oregon Junco). The next sample was an immature male pinosus 
taken on November 19. It also showed no gonadial response. On December 1, an adult 
male shufeldti, an immature female thurberi, and an immature female pinosus were 
sampled. After 6 weeks of treatment there was still no gonadial response, and none of 
the migrant samples showed a deposition of fat. Table 2 summarizes the data obtained 
from the samples and includes wild controls which were collected at the start and after 
the completion of the experiment. 

Samples of White-crowned Sparrows were taken on November 11, 19, 30 and De- 
cember 1, and they showed a definite response to the experimental treatment. It is 
planned to publish the results in detail at a later date along with other data for this 
species, but at this time some definite observations may be presented. The response 
comprised the recrudescence of the gonads, the assumption of a heavy amount of fat in 
the migrants, and the induction of the prenuptial molt—all of which events occur nor- 
mally in this species preceding the spring migration early in April. Particularly striking 
was the molt in the crown of a few immature birds, where it had progressed almost to 
the middle of the crown by the end of the experiment. The resident Z. /. nuttalli and the 
migratory Z./. pugetensis showed differences in gonadial recrudescence and assumption 
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of fat comparable to those which occur under natural conditions, as described by 
Blanchard (1941), and comparable to those which occurred in resident and migrant 
juncos under experimental conditions in the winter (Wolfson, 1942). 

The lack of any response in the juncos (3 adults and 8 immatures) indicates that a 
refractory period in the response of the pituitary to increasing day lengths exists in the 


Table 2 


Samples taken in lighting experiment in the fall of 1940 


Sample . Testis Testis Body Fat 
Date No. Sex Race size, mm. volume, mm.* weight, gm. class 


Oct. 16 234 } S L—14xX1.1 89 18.5 None* 
R—1.4x.9 59 

Oct. 237 3 ‘ P L— 9X.6 17 14.0 None* 

Oct. 238 é im. P L—1.1X.6 an 14.7 None* 
R— 9x.8 .30 

Oct. 241 O L—1.2X1.0 65 i None* 
R—1.11.0 58 

Nov. 247 T L—1.2X1.0 65 5. None 
R—1.2X 1.0 65 

Nov. 248 im. L— .9x.6 a 5: None 
R— 8.6 15 

Nov. 4 im. L—1.0X.6 19 d Little 
R— .9x.8 30 

Nov. : im. L— 1.0.6 19 5 None 
R— 9x8 30 

Nov. im. L—1.0X.7 26 i None 
R—1.0x.7 .26 

Nov. im. None 

Nov. im. None 

Nov. im. L—1.2x.9 a None 
R—1.0x.9 

Dec. : 5 L—1.0x.7 4 15.1 None 
R—1.0X.7 

Dec. im. 12.8 None** 

Dec. 11.5 None** 

Dec. § é im. L—1.0x.7 .26 18.9 None* 
R—1.0x.8 34 

Dec. {| im. L—1.0x.8 34 20.0 None* 
R— .9x.9 38 


* Indicates wild controls sampled at beginning and end of experiment. , 
** These two birds had been dead for several hours before they were discovered and examined. 


fall, at least in the immature residents. More data must be available before it can be 
asserted that a refractory period occurs in the adult residents or migrants. Since the 
migrants do not arrive in good numbers until November, it would be difficult to obtain 
conclusive evidence in Berkeley for the solution of this problem. Evidence from a sum- 
mer resident species which could be trapped on the breeding grounds in August and 
September and subjected to lighting experiments would be more conclusive. 

The reaction in the White-crowned Sparrows indicates that there is no refractory 
period in the response of the pituitary in the fall. Moreover, the fact that this species 
responded to the increases in day length and the fact that residents and migrants re- 
sponded differently under identical experimental conditions of day length would seem 
to me to invalidate Blanchard’s assertions regarding the role of the external environ- 
ment in the initiation and subsequent course of the gonadial cycle. 

Experiment 9.—To gain further evidence for the view that increases in day length 
can induce gonadial recrudescence in the White-crowned Sparrow, and to substantiate 
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the differential response of the residents and the migrants, the experiment of 1940 was 
repeated in 1941. Sixty individuals were available at the start on November 6, but the 
experiment was terminated on December 11 with the outbreak of the war. The initial 
increase in day length was one hour and 5 minutes, making a total day length of 11 
hours and 32 minutes. An average daily increase of 7.5 minutes was continued until 
December 11, when the day length was 15 hours and 15 minutes. Due to the sudden 
termination of the experiment, the birds were sampled as rapidly as possible, and by 
December 18 most of them had been examined and preserved. 

The results confirmed the previous observations that increase in day length could 
induce gonadial recrudescence, prenuptial molt, and deposition of fat in the migrants; 
in addition, the differential response in the residents and the migrants was again 
demonstrated. 

There were included in this experiment a few individuals of other species, and they 
all showed a good gonadial response. The species represented were the Golden-crowned 
Sparrow (Zonotrichia coronata), the Song Sparrow (Melospiza melodia) and the Fox 
Sparrow (Passerella iliaca). 

THE ROLE OF THE PITUITARY 


The results of the experiments in migration indicated that the gonads and the sex 
hormones were not the primary stimulus for the initiation of migration. Rather, the 
results required the postulation of a more general internal stimulus of which the re- 
crudescing gonad and the heavy deposition of fat were merely two manifestations. The 
fact that the development of the gonad is controlled by the pituitary and that a change 
in body metabolism which would yield a heavy deposition of fat could be produced by 
the endocrine system indicated that the pituitary was the governing organ in the pro- 
duction of the internal stimulus. Our modern knowledge of the functioning of the pitui- 
tary presents no grounds for doubting this contention. Yet it seemed highly advisable 
to obtain direct evidence in the Oregon Junco. Two types of studies were undertaken— 
experiments involving the administration of pituitary and pituitary-like hormones, and 
a cytological study of the anterior lobe of the pituitary. 

The experiments were designed, first, to determine whether the increase in the size 
of the gonad and the secretion of the bird’s own sex hormones resulting from injections 
of gonadotropic hormones would alter the metabolism of the bird to the extent of induc- 
ing fat deposition, and second, to determine whether the manifestations of the internal 
stimulus for migration (recrudescing gonads and a heavy deposition of fat) could be 
induced by the administration of anterior pituitary extracts or other hormones. 

The cytological study was undertaken to determine whether visible evidence of an 
increase in the activity of the pituitary could be correlated with the change in the physio- 
logical state of the bird which precedes migration and which can be produced out of 
season by means of artificial light. Moreover, if it could be demonstrated that the 
pituitaries of the resident and migrant Oregon Juncos responded differently to the same 
experimental conditions of day length, this would be prima-facie evidence of the in- 
herent difference in the response of the endocrine system to identical features in the 
external environment and would strengthen the view that external factors, and not auto- 
matic internal rhythm, play a primary role in regulating the time of breeding and of 
migration. 

ADMINISTRATION OF HORMONES 


Experiment 10.—The first experiment was performed in January, 1942. Oregon 
Juncos were trapped in December and brought into the laboratory where they were 
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housed for the duration of the experiment. They were subjected to normal day-length 
conditions. The room which contained the cage was small; it had no source of heat, and 
the windows occupied the north wall almost completely. The windows were open at all 
times, and the temperature indoors was equivalent to that out of doors. The birds were 
fed unmixed Argentine canary seed and food and water were available at all times. 

The purpose of this experiment was to determine the gonadial response and fat de- 
position in residents and migrants when injected with the same doses of gonadotropic 
substance. 

Twenty-nine birds were available at the beginning of the experiment on January 2. 
Four of these were used as controls and were injected with physiological saline; the 
remainder were injected intramuscularly with 0.1 cc. (5 rat units) of pregnant mare 
serum (Gonadin Serum, Cutter Laboratories). Seventeen injections were administered 
in nineteen days. Included in the experimental group were 12 residents (8 males and 
4 females), and 13 migrants (11 males and 2 females). In this report only the gross 
results will be given. 

The females (4 pinosus, 1 thurberi, and 1 shufeldti) showed a slight ovarian re- 
sponse, whereas the males (8 pinosus, 5 thurberi, 2 shufeldti, 2 oreganus, and 1 J. h. 
hyemalis) showed a good gonadial response. The resident and migrant males showed 
no significant difference in their gonadial response, and there was no deposition of fat. 
Under natural conditions, fat deposition accompanies the recrudescence of the gonads 
in the migrants. 

The lack of any fat deposition would seem to indicate that the sex hormones which 
are produced by the developing gonad can not induce, nor can they be the controlling 
factor for, the deposition of fat. The fact that the resident and migrant males did not 
differ in the amount of gonadial response demonstrates that the normal differences in 
their gonadial cycles are not due probably to differences inherent in the testis, but rather 
they are due to a difference in the activity of the pituitary. The slight response of the 
ovary is in agreement with its response in the increased day-length experiments. 

Experiment 11.—The second experiment of this series was performed in March of 
the same year. Had the birds been available, the experiment would have been started 
sooner, for by this date the testes had already begun to recrudesce. This experiment was 
designed as an exploratory one and the results are offered in the nature of a preliminary 
report. The purpose was to ascertain which anterior pituitary hormones could be ad- 
ministered, and in what doses, to obtain a response such as that which occurred in the 
migrants in the induced migration experiments. Included in this experiment were seven 
groups of experimental birds in addition to the controls. The control group included 
7 females (4 pinosus, 2 thurberi, and 1 montanus) and 5 males (2 pinosus, 2 thurberi 
and 1 shufeldti). Eleven injections were administered intramuscularly, one a day, in the 
period from March 3 to March 16. The hormones injected in each group and the results 
are summarized below. 

Group 1. Four birds, 2 males (1 oreganus and 1 thurberi) and 2 females (oreganus) received 0.3 cc. 
(4.5 synergy rat units) of Synapoidin (chorionic gonadotropin plus follicle stimulating hormone from 
the anterior pituitary, Parke-Davis). The gonadial response was small in both males and females. 
There was no deposition of fat. 

Group 2. Three birds, 1 male (thurberi) and 2 females (thurberi), received daily 0.3 cc. of Syna- 
poidin plus 4 minim of adrenalin, 4900 dilution (Parke-Davis). There was no difference in the gross 
response of this group from that in group 1. 

Group 3. Three birds, 2 males (1 shufeldti and 1 montanus) and 1 female (shufeldti) received 
daily 0.3 cc. (3 rat units) of Antuitrin G (growth hormone of pituitary primarily, plus small amounts 


of thyrotropic, gonadotropic and other hormones, Parke-Davis). They showed a heavy deposition of 
fat and an increase in gonadial size over the controls. . 
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Group 4. Three birds, 2 males (1 pinosus and 1 shufeidti) and 1 female (thurberi), received 0.3 cc. 
Antuitrin G plus %4 minim adrenalin daily. The response of the gonads was essentially similar to that 
in group 3, but there was no deposition of fat. The pectoral muscles at the site of injection were 
badly discolored and edematous. This was also true in group 2 (Synapoidin plus adrenalin). 

Group 5. Three males (1 pinosus, 1 shufeldti, and 1 oreganus) were given 12 minim of adrenalin 
alone. They all died within fifteen minutes after the injection. This observation is noteworthy since 
in groups 2 and 4 when Synapoidin or Antuitrin G was injected at the same time as the adrenalin, 
the same dose of adrenalin did not kill the birds. 

Group 6. Four birds, 1 male (shufeldti) and 3 females (2 pinosus and 1 shufeldti) received 0.3 mg. 
of lactogenic hormone daily (prepared by Dr. W. R. Lyons of the Department of Anatomy, Univer- 
sity of California). The gonads showed no increase in size over the controls, and there was a medium 
deposition of fat in the migrants. 

Group 7. Four females were injected with higher doses of pregnant mare serum than were ad- 
ministered in the first group. Three (1 pinosus and 2 oreganus) received 50 rat units daily, and one 
(thurberi) received 100 rat units daily. The ovarian response of the females which received the lower 
dosage was only slightly in excess of the response of the females in group 1. The response of the female 
which received 100 rat units daily stood out in marked contrast to the response of the other females 
in this group, as well as in other groups. The ovary was much enlarged, and the oviduct had developed 
markedly. This strong response was no doubt due to the high dose which was administered. This female 
showed only a small amount of fat; the others in the group showed little or no fat. 


Because of the small numbers of birds involved in each group, it is impossible to 
formulate at this time any definite conclusions with regard to the specific effect of each 
hormone. Nevertheless, there can be no doubt that the gonads of the juncos responded 
to the hormones of the anterior lobe, particularly the growth hormone, and also the 
pregnant mare serum. The results indicate that high doses are necessary to obtain a 
good response, especially in the females. 

Of all the substances injected, only the Antuitrin G (growth hormone plus small 
amounts of other hormones) produced a reaction similar to that which occurred in the 
lighting experiments. Thus, judging from the gonadial response and the deposition of 
fat it would seem that by injections of Antuitrin G one could induce a pre-migratory 
physiological state. Whether birds so treated would migrate upon release remains to be 
determined by future experiments. It also remains to be determined whether birds 
treated in December and January would respond similarly to the birds in the above 
experiment which were treated in March. 

The significance of the fat deposition in the juncos treated with Antuitrin G is em- 
phasized by the fact that the birds treated with pregnant mare serum in experiment 10 
showed a similar gonadial response, and yet no deposition of fat. 

The injection of birds with adrenalin in this experiment was suggested by the results 
of Perry’s studies on the role of adrenalin in the reproductive cycle of birds. Perry 
(1941a@) had reported that adrenalin is antagonistic to the gonadotropic hormone in the 
English Sparrow. He performed a series of experiments bearing on the effect of adren- 
alin on the gonads. These included injections of Antuitrin G and adrenalin on alternate 
days, the injection of Antuitrin G alone, the injection of adrenalin into birds with ad- 
vanced gonads brought about by increases in illumination, and the injection of adrenalin 
into wild birds with their gonads in breeding condition. The results of his experiments 
were uniform in their demonstration of the fact that when adrenalin was injected a 
regression of the gonads ensued, and conversely, adrenalin inhibited the gonadial re- 
sponse to Antuitrin G and to increases in illumination. 

My observations, although few, are consistent, and demonstrate that a dose of % 
minim of a 1:1000 solution of adrenalin chloride (such as Perry used) is fatal to juncos 
when injected alone. 

Lyman (1942) has criticized Perry’s experiments, claiming that the dose used by 
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Perry was pathological and not physiological, and further, that the effect of injected 
adrenalin as an antagonist to the gonadotropic hormone is difficult to explain in view 
of its transient existence in the blood stream. The basis for these criticisms are the re- 
sults of Lyman’s experiments in which he repeated some of Perry’s work. Using young 
pigeons he obtained only a moderate inhibition of the response of the gonads to gonado- 
tropic hormone and a decrease in body weight. When a toxic substance, Witte’s peptone, 
was substituted for the adrenalin, a similar decrease in body weight and moderate inhi- 
bition of the testes occurred. Lyman concluded that toxic substance injected in sub- 
lethal doses, as was the adrenalin, render birds incapable of responding normally because 
of their general detrimental effect on the health of the bird. 

Although I am inclined to agree with Lyman, the results described by Perry cannot 
be dismissed so easily. We are at times too prone on the one hand to neglect physio- 
logical differences among species, and on the other hand to attempt to apply generally 
conclusions derived from one species or even one subspecies. Admittedly, generaliza- 
tions are worth striving for if they are based on enough evidence, but at the same time 
the occurrence of a phenomenon in one population of a species and the explanation of 
that phenomenon for that population forms a part of the only foundation upon which 
generalizations can be built. Perry’s results are difficult to interpret in the light of our 
present knowledge, but with additional evidence from studies on other forms we will be 
in a better position to interpret the data. In this regard, Perry (19415) has experimented 
with rats and found that the response of the testes of the rat to experimental hyper- 
adrenalism was not comparable with that which he found in the English Sparrow. 


CYTOLOGICAL STUDY OF THE ANTERIOR LOBE OF THE PITUITARY 


The specific structures of a glandular cell which give some indication of its secretory 
activity are (1) the granules which may be the precursors of the secretory product, 
(2) the Golgi apparatus, and (3) the mitochondria. Of these, the most reliable criterion 
of the functional state of the cell is the condition of the Golgi apparatus and conse- 
quently it was chosen for study in juncos. 

That the Golgi apparatus is a reliable criterion has been shown by the numerous 
cytological studies of Severinghaus (1933, 1937), Koneff (1939), Reese, Koneff and 
Akimoto (1939) and other authors on the anterior pituitary. Also, Kirkman and Sever- 
inghaus (1938) in their recent and comprehensive review of the Golgi apparatus point 
out that the current concensus of opinion maintains that the Golgi apparatus is inti- 
mately concerned in the processes of secretion, and further, that the increase in cellular 
metabolism which is known to occur during secretion acquires additional cytological 
interest when correlated with the undeniable hypertrophy of the Golgi apparatus dur- 
ing the building up of the secretory product in the cell. Bourne (1942) in a more recent 
survey emphasizes again the role of the Golgi apparatus in the metabolism of the cell, 
particularly in the synthesis of substances within the cell, and he refers to recent studies 
on the relation between vitamin C and the Golgi apparatus as well. 

To demonstrate the Golgi apparatus the Kolatchev method as modified by Nassonov 
was used (Severinghaus, 1932). The glands were imbedded in paraffin and sectioned 
at 4 micra. 

Anterior pituitary in juncos with testes at winter minimum.—The condition of the 
Golgi apparatus when the testes are at winter minimum indicates that with regard to 
the secretory cycle most of the cells are in an “inactive” state. The Golgi appears as a 
compact, somewhat spherical or elliptical network embedded in the cytoplasm and 
closely associated with the nucleus. The meshes of the network are very small when 
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they are visible, with the result that the usual appearance of the Golgi is that of a 
solid structure which is typically smaller than the nucleus. The cells are also small in 
size and the characteristic position of the apparatus is in the cytoplasm, yet touching 


| 
10 MICRONS 


Fig. 13. Camera lucida drawings of cells from 
anterior lobe of pituitary of juncos illustrat- 
ing condition of Golgi apparatus. The Golgi is 
indicated by thick black lines; nucleus circular 
with gray interior, sometimes containing a 
nucleolus. Cells 1, 4, 7 and 10 from wild mi- 
grant with testes at winter minimum; no. 270, 
January 3. Other cells from captive residents 
subjected to increases in day length whose 
testes were approaching breeding condition 
(stage 4, Wolfson, 1942): nos. 5 and 12 from 
no. 309, January 18; remaining cells from 
no. 307, same date. 


the nuclear membrane. In those cells which contain but a narrow rim of cytoplasm, it 
may become flattened against the nucleus, depending upon the size of the cell. In figure 
13, the four cells in the column at the left illustrate the condition of the Golgi apparatus 
which has been described. Selected fields from pituitaries of this type have been photo- 
graphed and are shown in figures 14 and 15. 

The testes at this time show the following features: size of tubules at minimum; 
each tubule contains well defined row of uniform spermatogonia applied to basement 
membrane; cells between tubules predominantly connective tissue cells with some inter- 
stitial cells. The interstitial cells, however, do not resemble the more active phase of 
these cells that is present later. 
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Anterior pituitary in juncos with testes at breeding size —The condition of the Golgi 
apparatus in these pituitaries stands out in marked contrast to those described above. 
The apparatus has hypertrophied to the extent that it may be two or three times its 
original size and equal to or larger than the nucleus. In addition to this general increase 
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Fig. 14. Selected fields under low power from anterior lobe of pitui- 
tary of juncos. Upper, from captive resident with testes in breed- 
ing condition ; no. 366, May 20. Note the large, heavily granulated 
cells. Lower, from wild resident with testes at winter minimum; 
no. 237, October 21. Note the smaller size of the cells. Photographs 
were taken with 1.4 oil immersion objective; magnification 1120 
(reduced 4) ; Nassonov-Kolatschev preparations. 


in size, another diagnostic feature of this state of the Golgi is the increase in the size of 
the meshes, producing an unmistakable “wide-mesh” network. The strands of the net- 
work (externum) blacken when the glands are treated with osmic acid and are there- 
fore known as osmiophilic. The central region (internum) does not blacken and is termed 
osmiophobic. The close relationship with the nucleus remains basically unchanged, but 
as a result of the hypertrophy, part of the apparatus may extend on to the nucleus and 
in some cases completely surround it. The cells also show an increase in size. The fea- 
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tures which have been described are shown in the drawings in figure 13, and in the 
photographs of selected fields in figures 14, 15, and 16. 

Anterior pituitary in juncos with recrudescing gonads.—The minimum size of the 
testes, a combined volume of 0.5 mm.* (stage 1 of Wolfson), is reached in the residents 
in late October, and the testes remain at this size through November and early Decem- 


Fig. 15. Selected fields under high power to illustrate Golgi apparatus 
in “active” and “inactive” cells. Upper, from no. 307, from which 
drawings in figure 13 were made; shows enlarged Golgi with large 
meshes. Lower, no. 270, from which drawings were made, shows 
small, compact type of Golgi. Photographs taken with 1.4 oil im- 
mersion objective; magnification 1850 (reduced 42) ; Nassonov- 
Kolatschev preparations. 


ber. Beginning in the middle of December there is a slight, gradual increase in size 
reaching a volume of 1.1 mm.* by the middle of January. From this time until the end 
of March and early April when the testes reach their maximum size of 225 mm.* there 
is a rapid increase in the rate of growth. 

When the migrants arrive at Berkeley in October their testes are at the minimum 
combined volume of 0.5 mm.* Through November, December, January and early Feb- 
ruary they increase only slightly to attain an average of 1.0 mm.* on February 10. From 
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this date until the end of March and early April, when migration begins, the testes attain 
an average volume of only 4.5 mm.*—only a 9-fold increase over the winter minimum 
compared with a 550-fold increase in the residents in the same time. 

Among the migrants, the Golgi apparatus in the pituitary cells does not show any 
marked development during the early stages of recrudescence, and it is not always pos- 
sible to distinguish the pituitaries of these individuals from those with testes at the 
minimum size. By the time migration begins, the condition of the Golgi apparatus is 
more intermediate between the “inactive” and “active” states which have been de- 
scribed. These intermediate glands can be identified accurately, even though the cells 
exhibit more variability than occurs in the cells of either the “active” or “inactive” 
gland. No material was available for migrants with testes beyond the stage which occurs 
at the start of migration. 

In resident birds with recrudescing gonads, the character and nature of the Golgi 
apparatus is no different from that in the migrants, but the time of occurrence of the 
types of Golgi apparatus is entirely different. At the end of March when the resident 
males are breeding, most of the cells in the anterior pituitary are large and exhibit a 


Fig. 16. Selected field under high power from sample 
307 to illustrate further the enlarged type of Golgi 
apparatus and its variable shape. Photograph taken 
with 1.4 oil immersion objective, magnification 1850 
(reduced 2) ; Nassonov-Kolatschev preparation. 


wide-mesh Golgi. In the migrant males on the same date, the cells are smaller, most of 
them show a smaller meshed Golgi, and many cells are still in the “inactive” state. 
This marked difference in the cellular structure of the pituitary corresponding with 
differences in testicular development was also demonstrated in the experiments with 
increased lighting. In experiment 3 (Wolfson, 1942) the increases in day length were 
begun on December 10. On January 18, 4 resident males were autopsied. They showed 
no deposition of fat, and their testes had developed to a combined volume of about 
26.0 mm.* Spermatids had already appeared in the tubules, and a few were already 
metamorphosing, but there were no mature spermatozoa. The Golgi apparatus in the 
pituitaries of these birds (numbers 307, 308, 309, 310) is illustrated in figures 13, 15, 
and 16, and they demonstrate clearly the hypertrophied state. Migrant individuals in 
the same experiment were autopsied on January 11 and January 21. Their testes had 
attained a volume of about 4.5 mm.* The characteristic cell within the tubule was the 
primary spermatocyte and the interstitial cells were present in their maximum develop- 
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ment between the tubules. Both males which were autopsied had a heavy deposition of 
fat and averaged 20.0 grams in body weight. The pituitary in these birds did not ap- 
proach the high degree of secretory activity exhibited by the pituitary of the residents. 
Most of the cells were smaller, some showing characteristically the “intermediate type”’ 
of Golgi, and others the solid, compact type. Occasionally a few cells did show an hyper- 
trophied Golgi. 

One control migrant was sampled on January 14. Its testes were at winter minimum, 
and the cells of the pituitary resembled those of the wild birds which were in the 
“inactive” state. 


Discussion and conclusions.—The structural differences in the cells of the pituitary 
under natural and experimental conditions clearly demonstrate that in juncos (1) there 
is an increase in the activity of the pituitary when the birds are subjected to increases 
in day length, and that (2) the pituitaries of the residents and migrants respond dif- 
ferently to the same lighting schedule. This difference in the cycle of the pituitaries in 
residents and migrants could be interpreted as a difference in the spontaneous rhythm 
of the pituitary, or it could be interpreted as an inherent difference in the response of 
the gland to external conditions in the environment. On the basis of the data obtained 
in the experiments, I conclude that the cycle of the pituitary is not spontaneous. Rather, 
the pituitary responds to changing external conditions, in this case the factor of day 
length. If it were true that the cycle was spontaneous and inherent, it should not have 
been possible to produce such a marked alteration in the rate of the gonadial or pitui- 
tary cycle by means of artificial increases in day length. 

In this cytological study of the pituitary, our purpose has not been to determine the 
function of the Golgi apparatus or its role in the secretory cycle, but merely to deter- 
mine whether structural changes within the cells of the pituitary could be correlated 
with the development of the gonads. However, the data which we have obtained are in 
agreement with our modern knowledge of the function, structure, and cyclical changes 
of the Golgi apparatus as presented by Hirsch (1939), Bourne (loc. cit.), and Kirkman 
and Severinghaus (loc. cit.). 

According to current interpretation the condition of the Golgi which we described 
for birds with minimum testes indicates that the cell is not actively secreting. The solid, 
compact state would be equivalent to the pre-substance of Hirsch. These pre-substances 
according to Hirsch’s theory build the network, and the product of the cell is formed in 
the internum. This network phase, with an osmiophobic internum and an osmiophilic 
externum, indicates a more active cell which is probably secreting, or at least forming 
the secretory product. This phase was seen in the juncos whose testes were in or ap- 
proaching breeding condition. It is generally agreed that Golgi systems perform work 
in hypertrophy and the fluid, osmiophobic central portion enlarges as the product is 
formed. 

The increase in the activity of the pituitary of juncos involves most of the cells in 
the gland and not one type or group of cells. The basophils are generally regarded as 
the source of the gonadoptropic hormone and judging from the growth of the testes 
one would expect them to show a state of high secretory activity. Concomitant with the 
recrudescence of the testes, large deposits of fat occur in the migrants, and this change 
in metabolism is no doubt related to a change in the functioning of the thyroid gland. 
In addition, other endocrine glands are probably involved. Hence, one expects that the 
increase in the secretory activity of the pituitary would involve most of the cells and 
not merely one cell type. 
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One further matter is worthy of mention. In rats, Severinghaus (1933) discovered 
that there was a difference in the Golgi apparatus in the chromophobe and chromophil 
cell types (acidophils and basophils). In the acidophil the typical Golgi is a basket-like 
network closely applied to one side of the nucleus like a cap, whereas in the basophil 
it is a spherical network in the cytoplasm and separated from the nucleus. In the junco 
both of these types have been observed, but it cannot be stated at present whether each 
type is restricted to a particular chromophil because we had no success in counterstain- 
ing for the differentiation of acidophils and basophils. All standard methods were used, 
and whereas sections of rat pituitary could be counterstained, those of the junco could 
not. Some modification in technique is probably necessary. Schooley and Riddle (1938), 
working with pigeons, and Payne (1942) working with fowls report that the chromo- 
phils cannot be distinguished by means of the Golgi apparatus. 


BODY WEIGHT IN RELATION TO MIGRATION 


The most extensive contributions to the study of bird weights are those of Baldwin 
and Kendeigh (1938) and Nice (1937, 1938). Both of these studies are highly organ- 
ized to segregate the important facts, yet neither author gives a determinate account of 
the relation of body weight to migration. Remarks and data pertaining to migration are 
included for the most part in the sections on seasonal fluctuations in weight. The data 
are offered, therefore, from the point of view of monthly variation primarily and not 
migration. The purpose of the following account is to show explicitly the relation of 
body weight to migration and to demonstrate specifically that there exists in juncos and 
other passerines a significant correlation between an increase in body weight to a maxi- 
mum and the beginning of the spring migration. 

Designation oj fat classes —The large increase in body weight prior to migration 
would appear to be due to the deposition of fat, subcutaneously and intraperitoneally. 
Classes were defined to indicate the different amounts and distribution of the fat. 
These classes are, in increasing order, none, little, medium and heavy. In the “none” 
class the furculum and pterylae are practically devoid of fat subcutaneously. In the 
“little” class small amounts of fat are present in these places. In the medium class 
larger amounts of fat appear in the furculum and along the pterylae, and fat appears 
now in the axilla, on the shoulder, on the sides of the neck, on the lower back, and on 
the abdominal muscles. In a bird in the heavy class the amount of fat is increased in 
all of the aforementioned places, sometimes to such an extent that the even and uni- 
form contour of the skin is altered by the protrusion of the fat masses. The fat be- 
comes particularly conspicuous in this class on the lower back and in the abdominal 
region, where the addition of intraperitoneal deposition to that already present sub- 
cutaneously causes the abdominal region to bulge. To indicate extremes, plus and 
minus have been used occasionally for some of the classes. 

The determination of the fat class is made when the bird is skinned, or in the living 
.bird by blowing the feathers apart and examining the designated areas of the body. 

Mean body weight of each fat class—The mean weights of each fat class given in 
table 3 demonstrate that the deposition of fat is accompanied precisely by increases in 
body weight and that the differences among the classes are significant and can be 
recognized. If this were not true, the weight data, which were obtained independently 
of the fat data, would not show a similar increasing order with an almost constant 
increment. 

Frequency of each fat class during winter months.—The data are presented in 
figure 17. They show clearly that there is a definite change in the frequency of occur- 
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rence of each of the fat classes in the population as the time for migration approaches. 
The heavy class occurs only in March, the month of departure for migrant juncos 
which have wintered in Berkeley. In November and December the “none” class pre- 
dominates in the population, but by January the “little” class has become equivalent 


Fat 
class 


§ Mean 

J é . Extremes 
None § Mean 
) Extremes 


§ Mean 
Extremes 
§ Mean 
. Extremes 


Little 


§ Mean 
Extremes 
§ Mean 
’ Extremes 


Medium 


§ Mean 
1 Extremes 
§ Mean 
U Extremes 


Heavy 


Table 3 


Mean weights of the fat classes* 


thurberi 
16.54 (7) 
15.5-17.6 
16.12 (5) 
15.0-17.0 


17.44 (5) 
17.0-18.0 
17.25 (8) 
15.9-18.2 


18.28 (5) 
17.2-19.0 
17.60 (1) 


19.13 (3) 
19,0-19.3 
18.65 (2) 
18.5-18.8 


Subspecies 
shufeldti 


16.55 (6) 
15.2-18.5 
16.45 (4) 
15.2-17.4 


17.16 (3) 
16.0-17.9 


18.20 (3) 
17.6-18.8 
17.20 (1) 


20.30 (2) 
19,6-21.0 
19.50 (2) 
19.2-19.8 


oreganus 
17.15 (2) 
16.5-17.8 
15.50 (2) 
15.5-15.5 


17.90 (3) 
17.3-18.9 
18.57 (4) 
18.2-19.0 


19.70 (1) 


20.05 (2) 
19.1-21.0 
19.10 (1) 


Mean of all 
migrants 


16.62 (15) 


16.12 (11) 


17.50 (11) 

+5.29 per cent** 
17.69 (12) 

+9.7 per cent 


18.41 (9) 

+10.7 per cent 
18.16 (3) 

+12.6 per cent 


19.72 (7) 

+18.7 per cent 
19.08 (5) 

+18.4 per cent 


* Only wild individuals are included. Numbers in parentheses represent the number of individuals. All weights are 


in grams. 
** Per cent increase from 


“ 


none’”’ class. 


to it. The medium class is sparsely represented in these same months. In February 
and March the “none” and “little” classes are smaller than before and the medium 


class has increased. 


One additional observation brought out by the data is that the females lag behind 
the males in arriving at the heavy class. This is in agreement with the experimental 
data which showed that the males reached the heavy class first. This lagging behind 
in the females in the preparation for migration would also explain why in many species 
the females migrate later and arrive on the breeding grounds after the males. Under 
experimental conditions there is no doubt that the females react differently to the 
same day-length schedule and there is no reason to believe that under natural condi- 
tions this difference in response of males and females to the same environmental con- 
ditions would not be exhibited. 

Mean monthly weights—Having demonstrated the monthly variations in the 
size of each of the fat classes and the mean weights of these classes, there remains the 
task of computing the mean monthly weights so that our data can be compared with 


those of Baldwin and Kendeigh, Nice, and other authors. 


The mean monthly weights 


for the migratory races of the Oregon junco, as well as other species, are given in 
table 4. From the lowest mean weight of 16.20 gm. in December there is an increase 
of 13.4 per cent to a mean weight of 18.37 gm. in March. This compares favorably with 


the 18.6 per cent difference in weights between the male migrants in the “none” class 
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and those in the heavy class. A lower percentage of increase in the monthly mean 
weights is to be expected because of the variable composition of the population as a 
whole with regard to fat classes. 

Fat deposition and body weight in the resident race, J. 0. pinosus—Further evi- 
dence which reinforces the conclusion that a large deposition of fat is closely correlated 
with migratory behavior is gained from a study of the resident population. In six 
years of study, not one resident has shown a heavy deposition of fat. Most of those 
collected during the winter show little or no fat; only a few have ever reached the 


NUMBER OF INDIVIDUALS 


HEAVY 


CLASSES 
MEDIUM 


FAT 
LITTLE 


NONE 





JANUARY FEBRUARY MARCH 
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Fig. 17. Occurrence of fat classes from November through March. 
Solid black rectangles indicate males; rectangles with diagonal 
lines, females. 


medium class. In table 5 the mean monthly weights for pinosus are given. No regular 
increase in weight is shown, although there is a difference of 5.7 per cent between 
December and March. Weight data which are available in the literature for other 
resident populations confirm these observations and are discussed later. 

Fat deposition and body weight in experimental juncos.—One further line of 
evidence, the data from the experiments in migration, supports the aforementioned ob- 
servations which were made on wild birds. The data have already been published 
(Wolfson, 1942) and may be summarized here. In the induced migration experiments 
the residents showed practically no fat deposition and no increase in weight. In marked 
contrast, the migrants showed an increase in weight equivalent to that which occurs 
under natural conditions and even exceeding it in some instances. Concomitant with 
this increase in weight was the deposition of fat, with the result that individuals in 
the heavy fat class were prevalent at the end of the experiment. These changes occurred 
within 50 days whereas under normal conditions they require approximately 100 days. 
In the delayed migration experiments the residents showed little or no deposition of 
fat, whereas the migrants retained, until their release in June, their heavy deposition 
of fat and higher body weight which was acquired usually by the first week in April. 
It should be emphasized that, from the time that the heavy fat deposition was acquired 
until early June when the birds were released, the testes had developed to breeding 
condition and contained mature spermatozoa. In the prevention of migration experi- 
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ment the heavy deposition of fat was lost in July and there was then a decrease in 
weight. With the approach of the normal time for the fall migration in September 
and October the experimental birds, which were already on their wintering grounds, 
again showed a heavy deposition of fat and increase in weight. The data have been 
presented in table 1. 


Conclusions.—On the strength of the evidence which has been presented, obtained 
both under natural and experimental conditions, it is concluded that an increase in 
body weight due to the deposition of fat precedes migration and that without this 
“preparation” migration is usually not undertaken. The bird of course does not 
prepare for migration in the sense that it foresees the energy requirements of the 
journey, but “it is prepared” at the proper time by the response of its endocrine glands 
to external factors in the environment. The most important of these is the continuous 
daily change in the proportions of the daylight (day length) and darkness (night 
length). The response of the endocrine system results in the change in the metabolism 
which in turn leads to a heavy deposition of fat. Furthermore, it seems that the air 
temperature is not a controlling factor in the deposition of fat. Experimental birds 
have shown a heavy deposition of fat in January, June, September and October. The 
mean temperatures of these months for Berkeley are, respectively, 48.0° F., 60.8°, 62.0°, 
and 59.9°. ' 


Findings of other authors. Migratory species—Our conclusions are at variance 
with those of Baldwin and Kendeigh, and Nice. It becomes necessary, therefore, to 
examine their data in order to determine whether the migratory species which we studied 
are unique, or whether their conclusions are unwarranted, possibly because of faulty 
interpretation of data and errors of omission. The House Wren and Song Sparrow 
upon which they worked have been investigated more thoroughly than any other 
species in this country and yet the recorded data which are relevant to the present 
problem are not consonant with data obtained in the present investigation. In addi- 
tion the other pertinent literature must be considered. 

Golden-crowned Sparrow. The most extensive weight data in the literature for a 
migratory species are those of Linsdale and Sumner (1934a, 19344) on the Golden- 
crowned Sparrow (Zonotrichia coronata). A large number of individuals of this 
species winter at Berkeley and are easily trapped. They leave there usually at the end 
of April and early May for their breeding grounds in Canada and Alaska. A total 
of 1422 records for 286 individuals were recorded in one study of birds in the wild 
(19346). In the other study (1934a@) records were obtained from 53 birds which were 
kept in captivity. 

The authors found that in birds in the wild there was a peak in weight in January 
and another considerably higher one preceding migration in May. The mean monthly 
weights are given in table 4. They show that the January weight is 6.3 per cent higher 
than the December weight, whereas the May weight is 20.8 per cent higher. This 
exceeds the 13.4 per cent increase in weight prior to migration which was found in 
the Oregon Junco. However, the changes in body weight in the two species during the 
winter is different. In figure 12 the winter weight curves are plotted on the basis of 
per cent change from December body weight. The sharp, sudden increase in weight 
in the Golden-crowned Sparrow exceeds greatly the rate of increase in the Oregon Junco 
and all of the other species as well. No birds were autopsied in this study by Linsdale 
and Sumner and they offered no explanation as to the cause of this seasonal increase 
in weight. 
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The study of the birds that were kept in captivity confirmed the observation that 
throughout the spring there was a progressive increase in weight up to the time of 
migration. In addition, it was shown that the birds maintained their May peak in 
weight until July 22, when the last group of birds was released. A similar observation 
was made in our study of the Oregon Juncos in the delayed migration experiment, 
where the high weight was maintained until 60 days after the usual time of departure. 

In this study of captive Golden-crowned Sparrows, four, whose weights were 
recorded daily from April 16, were autopsied on June 18. The healthiest and most 
normal bird of the four was a male which had exceeded the others in body weight for 
the duration of the experiment. It was in good plumage, its testes were 8 mm. in length 
(approximate breeding condition), it weighed about 38 grams, and it was exception- 
ally fat. The significance of this fat is not discussed by the authors. 

Fox Sparrow. Another migratory species for which reliable weight data for each 
month are available in the literature is the Fox Sparrow (Passerella iliaca). These 
data were obtained by Linsdale and Sumner (19344) along with the data on the Golden- 
crowned Sparrow. The birds were not identified as to sex or subspecies. The mean 
monthly weights are recorded in table 4. They demonstrate that a peak in weight is 
reached in December and that an increase in weight occurs in April and May pre- 
ceding migration. The magnitude of this increase (March to May) is 12 per cent 
which is comparable to the increase in the other species. Calculating from the De- 
cember weight, however, the percentage of increase is only 4.9 per cent. I think that 
the marked differences in the curve for December, January, and February, when 
compared with the other species, may be due in large part to the fact that the weight 
data include at least three subspecies of Fox Sparrows which are known to winter at 
Berkeley. However, the weight records of one individual which are available agree 
generally with the curve in figure 12 which is based on 711 records for 91 birds. This 
would suggest that the Fox Sparrow does differ from the other species in having a 
higher weight in December than during the other winter months. More data should 
be available, and preferably for one subspecies, before any conclusions can be drawn. 
In spite of these differences in the early winter months, there can be no question that 
the salient observation—the increase in weight preceding migration—is in complete 
agreement with the data for the other species. 

Tree Sparrow. In her study of the Tree Sparrow (Spizella arborea arborea), Baum- 
gartner (1938) recorded and studied seasonal variations; those in body weight and 
fat are pertinent to the present problem. With regard to weight she concluded that “a 
more or less uniform weight is maintained throughout the winter months, culminating 
in a sudden increase at about the end of February, after which there is a gradual 
decrease during the spring migration.” In an earlier report (Heydweiller, 1935), she 
had written: “the maximum figures [body weight] are not attained again until just 
preceding the spring departure during the first two weeks in March. At this time 
the males average 21.3 grams, the females 20.2 grams. Both males and females in late 
March and throughout April are some ten per cent lighter. Again the question arises 
whether this phenomenon is due to an influx of younger birds or to the hardships of 
migration.” The average weights just quoted are higher than the mean monthly 
weights which I calculated for table 4 and probably represent a more accurate state- 
ment of the average weight reached before migration ensues. Using her average weight 
for males, the increase in weight from December would be 15.3 per cent instead of the 
10.9 per cent listed in the table. This increase in weight is comparable with that 
demonstrated in the other species. 
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The loss of weight in April is not in agreement with the data from the other migra- 
tory species. Data from Hicks in Ohio (given by Baumgartner) indicates increasing 
weights up to April 2, the last date of collecting. I think that the lower weight in the 
April birds of Baumgartner can be explained by the fact that these birds were tran- 
sients and, therefore, are not comparable to the winter residents of Ithaca which leave 
during the first two weeks in March. That these birds are transients is deduced from 
Baumgartner’s comments and especially from the fact that in February and March 


Table 4 


Mean monthly weights of migratory species from December to May, 
listed in order of abundance of data 


Species and Authority Dec. Jan. Feb. Mar. Apr. May 

Zonotrichia coronata 29.36 31.22 + 6.3? 29.53+0.5 29.52+0.5 30.94-+-5.4 35.47 + 208 
(Linsdale and (50)* (55) (310) (542) (228) (15) 
Sumner, 1934b) 

Passerella iliaca 33.95 33.05 —2.7 32.03 —5.7 31.82—63 3342—1.6 3564+ 4.9 
(Linsdale and (26) (46) (270) (163) (48) (10) 
Sumner, 1934b) 


Spizella arborea 18.47 19.13 + 3.6 20.29°+ 9.9 2050+ 10.9 19.54+ 5.8 
arborea (Baum- (9¢ gad.) (124 gad.) (262 gad.) (158 ¢) (278 8) 
gartner, 1938) 


Junco oreganus 16.20* 17.27+ 66 17.50+8.1 18.37 + 13.4 
subsp. (56 2) (216 6) (83 6) (218 2) 
(Wolfson) 

Zonotrichia leuco- 27.00° 27.87+ 3.2 2782+ 3.0 2883+ 6.8 31.23 + 15.7 
phrys pugetensis ee (63 3) (66 3) (283 6) (78 6) 
(Wolfson) 


1 Change from December weight expressed in per cent. 

2 Number and source of weight records. No segregation as to sex or age unless stated. 

® High weight due to 12 birds averaging 21.2 caught on Feb. 26; without these weight would be 19.5. 
* November records included due to small numbers. 

5 Interpolated from Blanchard’s data (1941). 


the sex ratio of birds collected is two males to one female, whereas by the first week 
in April there are three females to every male. Since the females leave their wintering 
grounds after the males the only conclusion which can be drawn is that migration is 
underway and that the Tree Sparrow population at Ithaca begins to change in com- 
position by March 15. The lower weight during migration indicates that the trans- 
ients do not maintain their high pre-migratory weight. 

With regard to fat deposition, Baumgartner writes: “Correlated with weight is 
the amount of fat encircling the body. While no pronounced change could be traced 
through the winter months due to the range of individual variation [no fat classes 
were used] there was a marked difference between winter and summer birds.” No fat 
birds were collected during the nesting period, and “fat was not observed again until 
August 8, when family cares were practically over. In juvenal birds it was first ob- 
served on August 1 in a fully fledged young. On a well padded specimen of March 20, 
1935, the fat was scraped off as clean as possible and found to weight approximately 
1.5 grams or 7.73 per cent of the total weight (19.4 g.). The fat is found in well 
defined paths corresponding to the feather tracts, encircling the neck and upper breast, 
and especially on the lower belly and anal region.” 

Again, the increase in weight and the correlation with fat deposition is in close 
agreement with the data for the Oregon Junco. Because of the earlier initiation of 
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migration in the Tree Sparrow at Ithaca, New York, one expects an earlier increase in 
weight than in the Oregon Junco, and this is indicated by the data in figure 18. 
White-crowned Sparrow. In a recent study of two races of the White-crowned 
Sparrow, Zonotrichia leucophrys pugetensis which is a winter resident in Berkeley, 
and Zonotrichia leucophrys nuttalli which is a permanent resident, Blanchard (1941) 
contributes data which are in accord with those for the Oregon Junco. She writes (page 
88): “In pugetensis the prenuptial molt and the recrudescence of the gonads are ac- 


PERCENTAGE OF DECEMBER BODY WEIGHT 


FEB. MAR. 


TIME OF YEAR 


Fig. 18. Changes in body weight from December through May for 
five migratory species, expressed in terms of percentage of De- 
cember body weight. 1, Oregon Junco; 2, Golden-crowned Spar- 
row; 3, Fox Sparrow; 4, Tree Sparrow; 5, Puget Sound White- 
crowned Sparrow. 


companied by the assumption of large amounts of fat. This increase is so great that 
the body weight of adults increases from an average of 26.8 gm. for adult males with 
no fat to an average of 32.6 gm. for those with the maximum amount, a 21.6 per cent 
increase.’ She did not present the mean monthly weights. However, because of the 
large number of White-crowned Sparrows in the collections of the Museum of Verte- 
brate Zoology, I was able to calculate these weights and they are recorded in table 4. 
They confirm the increase in weight preceding migration and its coincidence with the 
increase in the amount of fat deposition. 

Blanchard also segregated her birds into iat classes. These classes and the average 
weight for adult males in each class are as follows: no fat, 26.8; little fat, 28.0; mod- 
erate fat, 29.1; fat, 29.3; very fat, 32.6. Judging from the average weights and her 
descriptions of the classes it seems to me that her “fat” class is not significant and 
probably should be combined with her ‘“‘very fat” class. If this is done her classes are 
in agreement with those designated for juncos, and more significantly, the magnitude 
of the weight changes between the classes is similar to that in juncos. In table 5 is 
recorded the average weight in grams for each fat class and the difference in weight 
between the “none” class and each of the other classes, expressed in terms of per cent. 

The close agreement of these data seems to establish the validity of these classes 
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beyond any reasonable doubt, and by applying them to other passerine migrants their 
occurrence as a general phenomenon preceding migration can be determined. 


Table 5 
Average weight for each fat class and increases expressed in per cent for the Oregon Junco 
and the White-crowned Sparrow 


None Little Medium Heavy 
J. oreganus 16.6 17.5 +5.3 18.4 +410.7 19.7 +18.7 
Z. 1. pugetensis 26.8 28.0 +-4.5 29.1 + 8.6 30.9 +15.3 

In this connection, studies of wild Golden-crowned Sparrows, which were trapped 
along with the juncos, showed that the increase in weight preceding migration, which 
was so soundly demonstrated by Linsdale and Sumner, is due to fat deposition. In 
addition, under experimental lighting conditions, such as those to which the juncos 
were subjected, the Golden-crowned Sparrows showed the spring pre-migratory 
changes such as fat deposition, prenuptial molt, and recrudescence of the gonads in 
October and November. Also, Golden-crowned Sparrows which were prevented from 
undertaking a spring migration in 1944 still showed a heavy deposition of fat as late 
as July 15. 

With regard to the resident race, Z. 1. nuttalli, Blanchard states that they may “lay 
on a little fat, but no such phenomenon as that described for pugetensis accompanies 
the recrudescence of the gonads. Of 60 males with testis volumes comparable to the 
Berkeley pugetensis collected from January to March in all years, 44 had no fat, 13 
had little fat, and only 3 had moderate fat.” 

Additional species. The presentation of the data from the literature up to this 
point has included only those migratory species for which adequate monthly weight 
records were available. There are also in the literature weight data which are not as 
extensive and hence not as cogent as those already presented, but which merit con- 
sideration nevertheless because of relevancy. Groebbels (1932) presents monthly 
weight data for three captive male Chaffinches (Fringilla coelebs), one of which lived 
for three years. Niethammer (1937) states that the Chaffinches which occur in Ger- 
many leave in September and October and return in March and April. Groebbels’ 
data show that preceding the normal time of spring migration the birds showed con- 
sistently increasing weights to a maximum in March or April, and this was shown 
three times by one individual which lived for three years. The maximum increase in 
“pre-migration” weight over the minimum winter weight in this individual averaged 
33 per cent for the three years. A study of the species as a whole would probably show 
a much lower average increase. The other individuals showed increases of equal 
magnitude, and in one case an increase of 45 per cent was recorded from January to 
the end of April. Preceding the normal time for fall migration the weights again in- 
creased after having dropped to lower levels during the summer months. The amount 
of increase, however, is less than half of that which occurred prior to the spring 
migration. 

For one Whitethroat (Sylvia communis), Groebbels gives the following records: 
March 14, 21 grams; April 1, 18 grams; May 7, 14.5 grams; it maintained this low 
May weight until autumn, when it weighed 22 grams. Sylvia communis is a migrant 
in Germany. ; 

Zedlitz (1926) made a study of monthly variations in the weight of several Euro- 
pean species. Although it is generally true as Baldwin and Kendeigh (1938:431) write 
that “with few exceptions [italics mine] all species weighed most in winter and early 
spring, decreased during the breeding season, and then increased during the following 
autumn,” the exceptions nevertheless are very significant since it happens that they 
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represent non-migratory species. The winter residents which Zedlitz studied were the 
Brambling (Fringilla montifringilla) and the Fieldfare (Turdus pilaris). Both of these 
showed large variations in weight and fat deposition during the winter. The data are 
not complete enough, however, to warrant a comparison of monthly weights. 

The permanent residents for which comparable data are given are the Magpie 
(Pica p. pica), the Yellow-hammer (Emberiza c. citrinella), the Willow Tit (Parus airi- 
capillus borealis) and the Marsh Tit (Parus p. palustris) .The data for these four species, 
although incomplete, do not indicate any great variation in weight in the winter and 
early spring months such as is indicated by the data for the winter residents. Data are 
also given for transients, and although they are far from being complete, they indicate 
increases in weight suggestive of those shown by the winter residents, yet totally unlike 
data for the permanent residents. 

Merkel (1938) in his studies in the physiology of bird migration demonstrated 
that there is a close correlation between a high body weight and the “migratory period” 
of captive birds. The “migratory period” is determined by the amount of movement 
(restlessness) exhibited by the bird and is recorded automatically. There is no close 
agreement between the duration of the recorded “migratory period” and the duration 
of the normal period of migration, but this is to be expected in captive birds. Merkel 
also demonstrated that after the breeding season weight increases until a peak is 
reached at the beginning of the fall migration. This is in agreement with our compar- 
able data. Nice, however, in reviewing Merkel’s paper comments on this conclusion 
as follows (1939:45): “This, however, was not true of the Song Sparrows I studied, 
nor does Kendeigh’s work corroborate it. It is difficult to get any consistent picture 
from the author’s results between weight of the bird, amount of food taken, and mi- 
gratory state.” An analysis of the seemingly contradictory data of Kendeigh and Nice 
will be presented later. 

Resident species —It was demonstrated that the resident populations of the Oregon 
Junco (J. 0. pinosus) and the White-crowned Sparrow (Z. l. nuttalli) do not show 
any fat cycle and consequently no marked seasonal variation in weight. Weight data 
for other resident passerine species are available in the literature and these have been 
summarized in table 6. A study of the table reveals the following: (1) Not one species 
shows an increase in weight during the winter or spring which is equivalent to that 
in migrants; (2) as the breeding cycle proceeds there is a loss in weight; (3) the 
monthly variations in weight are small and in some cases not significant. 

Data and conclusions of Nice——Inasmuch as most ornithologists would agree that 
more data have been recorded for the Song Sparrow than for any other American 
species, with the possible exception of the House Wren, it is puzzling in view of our 
observations that the weight data presented by Nice (1937) indicate that “almost no 
difference was found in the weights of residents, summer residents, transients and 
winter residents taken at the same time of the year [italics mine]. The noon weights 
of 126 males in March and April gave the following averages: 52 residents 22.8 g., 52 
summer residents 22.6 g., and 22 transients 22.4 g.” (1937:20). After examining the 
data it is my contention that her conclusion is unwarranted, that the mean monthly 
weights presented by her (1937, table II, p. 21) are not representative for each of the 
populations of different status and that her data cannot be accepted as valid when 
compared with other species wherein data for resident and migratory populations 
are segregated. The following reasons are offered in support of this contention. (1) The 
mean monthly weights as recorded by Nice include four different and variable popula- 
tions—permanent residents, summer residents, winter residents and transients. (2) She 
included individuals of all four populations in calculating the.mean monthly weight for 
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each sex in the species because of the similarity in the average weight of the males 
of three of these populations for only the combined months oj March and April. (3) The 
average weight of the winter residents apparently was not calculated separately at any 
time, and a priori was assumed to be similar to that of the others. 


Nice concluded from her weight data of summer and fall individuals that weight 
reaches a “minimum in late summer and fall starting to increase in December.” It fol- 
lows, therefore, that there was no increase in weight in the summer residents before their 
departure in late September and October. The objections which were raised above are 
applicable as well to this conclusion. 


On these grounds, the weight data as presented by Nice for the Song Sparrow, a 
partly migratory species, cannot be considered as contradictory to the data which have 
been presented for other migratory species, particularly with respect to their status as 
winter residents. 


Nice (1937:23) comments that the yearly weight curve for Partin’s House Finches 
(see table 6) “is fairly similar to that of my Song Sparrows, especially the marked 
increase from December to February.” This similarity with a resident species with a 
“marked” increase of 3.2 per cent leads one to the conclusion that most of Nice’s weight 
data were obtained from permanently resident individuals. An analysis of her data sup- 
ports this conclusion. A total of 746 weight records was obtained from 455 banded Song 
Sparrows. Of the individuals which she banded, 57 per cent were residents and sum- 
mer residents, 15 per cent were winter residents, and 28 per cent were transients. Fur- 
ther, it seems that summer residents and residents are present in about equal numbers 
(average for 6 years). From the foregoing data it is evident that during the winter 
months, December through February, the ratio of permanent residents to winter resi- 
dents is about 2 to 1. In all probability it may be even higher, because the determina- 
tion of winter resident individuals is extremely questionable. Of 70 banded “winter 
residents” only two returned to Interpont. This ratio of two permanent resident in- 
dividuals to each winter resident individual and the assumption that multiple weight 
records per bird were taken from more permanent resident individuals than from 
winter resident individuals, would account in part at least for the similarity between 
the weight curves of the House Finch, a permanent resident, and the Song Sparrow. 

In her later paper (1938) on the biological significance of bird weights, Nice asserts 
that the weight curve of the Song Sparrow is different from that of the Tree Sparrow, 
Golden-crowned Sparrow and Fox Sparrow. She does not consider that the lack of 
agreement among the data may be due to the fact that the weight data for these species 
were obtained almost exclusively from winter residents, whereas her data were not. 

In discussing winter weight Nice writes as follows (pp. 3 and 4): “That many species 
respond to cold of winter by putting on a coat of fat is shown by the preponderence of 
cases in which weight increases at this season. The Song Sparrows on Interpont gained 
weight in December, reaching their peak in January. Individual males sometimes 
gained as much as 25 to 44 per cent of their April weights” (since present during month 
of April are we to assume that these are residents?). Is it possible to correlate the 
increase in weight with fat deposition when Nice presents no data on the fat conditior 
of the birds which she studied? It is known that birds were not collected for autopsy 
in her studies, and she does not describe any other method for determining the fat 
condition. . 

In summarizing the weight data in the literature for the winter months, Nice 
classifies one group of birds as showing little change in weight in the winter. Among 
these is the Chinese Tree Sparrow (Passer saturatus). Ernst Mayr, as stated by Nice, 
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suggested that “the lack of gain may be correlated with the habit of sleeping in holes.” 
Other species listed in this group, which according to Nice sleep in cavities, are the 
Carolina Chickadee (Parus c. carolinensis), the Tufted Titmouse (Parus bicolor), the 
Black-capped Chickadee (Parus a. atricapillus), and the Marsh Tit (Parus p. palustris). 
It is my contention that the lack of gain in weight in winter (and any other seasonal 
variations in weight) in these species is not correlated with their roosting habits, but 
rather with their status as residents. This contention, however, must not be construed 
as claiming that the roosting habits of an individual cannot influence its weight. Any 


Table 6 


Mean monthly weights of resident species from December to May, 
listed in order of abundance of data 
Species and Authority Dec. Jan. Feb. Mar. 


Apr. May 

Carpodacus mexi- 21.5 21.6+0.5% 22.2+3.2 20.9—28 209—2.8 20.8 — 3.3 
canus frontalis (376 6) (593 6) (806 2) (856 6) (178 3) (573 8) 
(Partin, 1933) 

Pipilo maculatus 39.51 39.06 — 1.1 39.003 —1.2 38.19—3.3 38.07 —3.6 40.28 + 1.2 
falcifer (Linsdale (56 4) (184 6) (448 2) (246 6) (96 6) (36 6) 
and Sumner, 1937) 

Passer domesticus 28.4 299+53 286+ 0.7 29.7+46 265—6.7 27.27°—4.2 
(Kendeigh, 1938) (72 2) (342 2) (198 2) (68 3) (16) (56 6) 

Passer montanus 20.5 20.1—2.0 218+ 6.3 215+49 201—20 216+5.4 
saturatus (163 3) (124 2) (46 6) (86 ¢) (86 3) (53 4) 
(Shaw, 1935) 

Zonotrichia leuco- 30.60 30.19— 1.3 28.65—64 28.03 — 8.4 
phrys nuttalli (83 8) (218 2) (126 2) (76 6) 

(Wolfson) 

Dryobates pubescens _......... 27.9 269—3.6 274—18 28.2+1.1 28.3 + 1.4 
(Kendeigh, 1938) esnips (33 2) (34 3) (52 6) (646 $) (194 3) 

Junco oreganus 15.80° 16.76 -+- 6.0 15.06—4.7 16.70+ 5.7 
pinosus (82 3) (66 42) (33 4) (26 2) 

(Wolfson) 


1 Change from December weight expressed in per cent. 
2 June records included. 
8% November records included due to small numbers. 


correlation between roosting habits and changes in body weight which might be demon- 


strated would probably be manifest in the variations in the daily weight cycle and not 
in the variations in the annual weight curve. 

To summarize our evaluation of Nice’s work, it may be stated (1) that her weight 
data on the Song Sparrow enabled her to calculate a “standard” (annual) weight for 
this species, (2) that her data on seasonal variations in weight cannot be considered 
contradictory when compared with that of other species where the weights of migrant 
and resident individuals are tabulated separately, and (3) that in considering the 
biological significance of birds’ weights she failed to recognize the importance of the 
seasonal status of an individual as a factor in influencing its weight. 

Data and conclusions of Baldwin and Kendeigh—Like Nice, Baldwin and Ken- 
deigh (1938) included the important studies in their review of the relevant literature, 
but did not consider carefully the migratory status of a species as an important factor 
in monthly variations in body weight. This is most apparent from their view of the work 
of Linsdale and Sumner, but it is also substantiated by their discussion of other data in 
the literature. They state (p. 432): “Linsdale and Sumner (19346) found in a large 
number of weighings of the Golden-crowned Sparrow and the Fox Sparrow an increase 
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in weight from October until a peak was reached in mid-winter (about January) and that 
another even higher peak was reached in May just before the spring migration. .. . Ina 
later study of Spotted Towhees, Linsdale and Sumner (1937) found somewhat similar 
monthly variations in weight on the basis of more fragmentary data, although they state 
the male towhees did not show a peak in weight just before migration in the spring {italics 
mine] as did the other two species with which they worked.” Apparently, Baldwin and 
Kendeigh consider the Spotted Towhee a migrant, and since the spring weights of these 
three migrants do not agree in demonstrating a peak in weight prior to the spring mi- 
gration, they do not indicate that such increase is a fundamental variation in weight. 
However, they overlooked the salient fact that the Spotted Towhee is not migratory, 
but is a permanent resident in Berkeley. Linsdale and Sumner recognized that their data 
for the Spotted Towhee were not as complete as those for the other species, but they con- 
sidered “them worthy of summarizing because this species is permanently resident, while 
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Fig. 19. Comparison of changes in body weight of residents and 
migrants from December through May, and comparison of these 
with corresponding part of annual weight curve as computed by 
Baldwin and Kendeigh. Curves for residents and migrants com- 
puted from the data in tables 4 and 6. 


the other two are migratory. . . .”” Moreover, I cannot agree with the statement of Bald- 
win and Kendeigh that the variations in the Spotted Towhee were “somewhat similar” 
to those in the migrant species. An examination of table 4 and table 6, where the monthly 
weights from December through May are recorded for the three species in question, 
reveals the differences in the amount and trend of these monthly variations. 

From their original data which are summarized in table 5 (pp. 436-445), Baldwin 
and Kendeigh conclude (p. 435): “An average of all species clearly shows the minimum 
weight in July. In general, the weights increase month by month until mid-winter, 
then decrease again during the spring. .. .” A generalized curve based on monthly 
averages for all species is given wherein each month’s weight is expressed in percentage 
of the average weight during the three principal breeding months of May, June and July. 
I have recorded in figure 19 that part of the curve which is most relevant to this study, 
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the part from December through May. To make the curve comparable with our avail- 
able data it is plotted on the basis of percentage of December body weight. The character 
of the curve, however, remains unaltered. Also plotted in the same manner in this figure 
are the averaged monthly changes in weight of all the migrants and residents listed in 
tables 4 and 6. 

The marked differences in the curves of the residents and migrants demonstrates 
conclusively that the curve drawn by Baldwin and Kendeigh cannot be considered 
applicable to migratory species. Therefore, their data and conclusions cannot be con- 
sidered contradictory to those which we have presented. 

Moreover, in view of the great differences in the spring weight variations among 
residents and migrants and the fact that these authors have combined the weight data 
of residents and migrants, their curve does not represent an accurate weight curve 
for residents. However, the close similarity in the character of the resident curve and 
that of Baldwin and Kendeigh suggests that their data were not equally distributed 
among the species of different status, but were obtained predominantly from resi- 
dents. An examination of their data reveals that this is true. An analysis of the 28 
species which were used to calculate their curve is given in table 7; it indicates clearly 
the preponderance of permanent resident and summer resident species. 


Table 7 


Analysis of 28 species used by Baldwin and Kendeigh to calculate an annual weight curve of birds 
Number of species of each status 


Month Permanent Summer Winter Transient 
Resident resident resident 

Dec. 2 eae 1 

Jan. 4 

Feb. 4 an 2 

Mar. 6 3 2 

Apr. 6 8 2 2 

May 6 10 ‘ 2 


Only those species are included for which more than four weight records were available. 





When discussing the possible causes of monthly weight variations, Baldwin and 
Kendeigh state (p. 434) that “the suggestion that birds, by becoming fat at certain 
seasons, unconsciously foresee migration or breeding or wintering conditions of [sic 
=or?] any other energy requirement seems unjustified.” Obviously, the bird does not 
foresee the requirements of migration, but our studies have shown the close correla- 
tion between a heavy deposition of fat and the initiation of migration and I cannot 
agree consequently with the implications of their conclusion. It follows also from our 
analysis of their data that the conclusion itself is unwarranted. No data were pre- 
sented on the fat condition of the birds, and one could not expect to find a peak in the 
body weight of migrant individuals prior to the spring migration when the weight 
curve was calculated primarily from the weight data of permanent residents and 
summer residents! 
CONCLUSIONS AND DISCUSSION 

The annual stimulus for migration —From the results of the experiments in migra- 
tion and the related studies, it is apparent that the stimulus which each year induces 
juncos and other birds to leave their wintering grounds is not one which can be pro- 
duced suddenly by momentary or transitory variations in their natural or experimental 
environment. Rather, the stimulus results from the physiological response (internal 
factor) of the bird to regular changes in day length (external factor) over a long period 
of time. Ultimately, the physiological response of the bird, as manifested by the 
growth of the testes, the increase in the secretory activity of the pituitary gland, the 
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deposition of large amounts of subcutaneous and intraperitoneal fat, and the concomi- 
tant increase in the body weight, reaches a state that will enable the bird to meet the 
energy requirements of migration. Then the behavior patterns which initiate the 
migratory flight are released. 

Since experimental birds which did not have a heavy deposition of fat failed to 
migrate, it is possible to conclude that the deposition of a definite amount of fat is the 
internal stimulus for migration. However, I think it is best to regard fat deposition 
as a primary part of a general, metabolic internal stimulus and as an excellent indicator 
of a readiness to migrate. With further study other manifestations of the altered 
physiological state which precedes migration can probably be found, and it is im- 
probable that any one part of this physiological state will be the “sole stimulus” for 
migration. The parts of the internal stimulus which have been studied indicate that 
some one part, such as the pituitary, may be sufficiently dominant in the functioning 
of the organism to determine ultimately the total physiological state, and hence the 
type of behavior exhibited. Nevertheless, at the present time it seems best to regard 
the total physiological state with its various manifestations as the internal stimulus for 
the spring migration. 

From these conclusions and other evidence which has been presented (Wolfson, 
1942) it follows that the gonads or the reproductive system cannot be considered as 
the primary source of the annual stimulus, as held by Rowan and other authors. 
Further, there is no factual basis for the belief that migration is a “phase” of the 
reproductive cycle. Migration and breeding involve different patterns of behavior 
and are separate entities in avian life cycles. In the phylogeny. of an originally resi- 
dent species migration must have been imposed on an already existing breeding cycle 
and correlated with it through the action of the environment and natural selection. 

Relation between external and internal factors—In the migration experiments, 
increases in day length induced changes in the physiological state of the birds to the 
point where they undertook a northward migration two months earlier than usual. 
From these results, it is concluded that under.natural as well as experimental condi- 
tions, external factors, in this case day length, can initiate and maintain progressive 
changes in the endocrine system and metabolism of migratory juncos. It follows, 
therefore, that these changes do not arise spontaneously or automatically, nor are 
they independent of the environment for their basic rhythm. 

The cyclic nature of the secretory activity of the endocrine system can be regarded 
as an inherent rhythm since it is a result of the heritable properties of the glandular 
tissues. It must be emphasized, however, that an inherent rhythm does not neces- 
sarily arise spontaneously or automatically. This point can best be illustrated as 
follows: When resident and migrant individuals were subjected to the same experi- 
mental lighting conditions, the residents showed a must faster rate of development of 
the testes and no fat deposition; the migrants showed fat deposition and a much 
slower rate of gonadial growth. In each case the response was inherent and was limited 
and controlled by the genetic constitution of the individuals involved. In each case as 
well, however, the response was definitely produced by the manipulation of the external 
environment. Consequently, the inherent rhythm of the endocrine system is not regarded 
as being automatic or spontaneous, or as arising from causes which are independent of 
environmental stimulation. Certainly all birds will not be identical in this regard, but 
in juncos and related species there can be no doubt of the causal relationship between 
the external and internal factors which are involved in producing the annual stimulus 
for migration. 

The external factor in the experiments which was responsible for the physiological 
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changes was the progressive increases in day length. It is not known, however, how 
the increases in day length produce the physiological changes in the bird. That the 
nervous system is the mediator between the environment and organism seems certain; 
and it seems probable that the relative daily proportion of sleep and wakefulness may 
be a factor in stimulating and regulating the endocrine rhythm. A review of the 
problem has already been given (Wolfson, 1941). 

Bearing of these conclusions on the problem of individual or partial migration.— 
In the past the status of a species has been recorded as migratory or non-migratory 
with little examination of the populations within the species and their particular 
status. It is becoming clear, however, that migration as a type of behavior is not 
always exhibited by all the individuals of a species, or even a population. Further, 
there are reports of individuals which change status from one year to the next, or as 
they age. 

With regard to populations within a species, our own studies of the Oregon Junco 
and White-crowned Sparrow bear out the differences in behavior and the differences in 
physiological response to identical environmental conditions in migratory and resident 
populations. In these two instances the migrant and resident populations are accorded 
subspecific rank and can be separated morphologically with a good amount of success 
by comparing them with known series of skins. Recently, however, Bullough (1942) 
has shown that starlings in England can be separated into migrant and resident popu- 
lations because of differences in their reproductive cycles, but he was unable to obtain 
sufficient morphological evidence to enable him to identify the two types. On the 
basis of physiological differences he recommended the designation of the two popula- 
tions as subspecies. In effect, they are physiological races. 

The significance of these races of different status within a species is that the 
status of many of our so called “permanently resident” species should be carefully 
examined for populations of migratory status. There is highly suggestive evidence 
derived from bird banding that some permanently resident species also “migrate.” In 
addition to the evidence derived from banding, more conclusive evidence for true 
migration such as differences in the reproductive cycle and fat deposition can now 
be obtained. With this additional evidence perhaps these migrant populations could 
be accurately defined. Once discovered, a careful study of the population might 
also yield morphological differences. If morphological differences are found, the 
problem of defining subspecies should not be a difficult one. If they cannot be found, 
however, we are faced with the question of whether or not subspecific rank should be 
given to populations which differ sufficiently physiologically and psychologically so that 
they occupy different breeding areas. 

In this connection, one item of extreme interest must be mentioned. Dr. Lawrence 
E. Hicks, who has studied intensively the movements of the starlings in this country, 
informed me that he has also made studies of the reproductive cycles of the various 
populations of starlings in Ohio. He has found differences comparable to those which 
we have found for resident and migrant juncos, and his data suggest as well a differ- 
ence in fat deposition! (Bullough does not mention fat deposition in his studies of the 
starling, nor did he record their weight.) This must mean that the two “races” of 
starlings which Bullough describes are represented in this country, although at present 
they may not be discrete populations. 

Heretofore, data obtained through banding birds were of necessity relied upon 
heavily for determining the status of individuals. From our studies, it is clear that fat 
deposition and any increase in body weight are diagnostic of migrants in several species. 
This information can now be used to determine more accurately the status of an indi- 
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vidual. It was possible before to err completely in defining an individual as a winter 
resident or a migrant by relying on its presence or absence in a small restricted area. 
Now, by examining these individuals and recording their weight and fat deposition 
on the wintering grounds or breeding grounds it should be’ possible to determine their 
status more accurately. The employment of our findings as suggested is the only way 
in which their validity and general application as criteria for indicating a readiness 
to migrate can be determined. There is good reason to believe, judging from the Cali- 
fornia species which have been studied, that they will be valid and applicable, at 
least to passerine migrants. 

If these criteria are valid they will enable us to segregate true, physiological mi- 
grants—those individuals whose physiological state is altered preceding migration— 
from artificial migrants—those individuals which merely wander or are never recov- 
ered, and whose banding history has led us to classify them as migrants. 

An additional problem which needs clarification is the fact that individuals have 
been reported which change status from year to year or as they grow older. According 
to our findings, and the resulting concept of migration as behavior which depends 
upon a complex, time-consuming series of physiological changes for its expression, it 
is difficult to imagine how an individual which has inherited a migratory status (be- 
havioristically and physiologically) can alter its status so haphazardly. Perhaps a 
re-examination of the problem, employing additional criteria for the determination of 
true migrants, will lead toward a better understanding. 

Finally, I canot agree with the implications of the statement by Nice (1937) that 
a decided rise in temperature in late February will strongly stimulate some male song 
sparrows to migrate, or similar statements which imply that migration is regulated 
by weather. I think that weather influences migration only as it would influence the 
ease, speed, and occurrence of locomotion through the air, or affect the general health 
or metabolism of the bird. Only when the nervous control of migratory behavior has 
been released can the weather influence the initiation or continuance of the migratory 
flight. Also, when the internal stimulus induces the migratory flight, bad flying weather 
will not necessarily prevent migration, even though the cost in bird lives may be great. 
The Oregon Junco which was induced experimentally to migrate at the end of January 
and which was recaptured 10 days later at Redding, California, “flew through” heavy 
and severe rain storms that had brought the rivers of the State to flood level. 


SUMMARY 

1. From previous studies it had been demonstrated that juncos could be induced 
to migrate two months earlier than usual by subjecting them to artificial increases in 
day length. Migrants which were retained two months past the normal time of de- 
parture migrated upon release even though their gonads were in breeding condition. 
The gonadial cycle differed among residents and migrants under identical environ- 
mental or experimental conditions. 

2. A group of migrant juncos that was detained at Berkeley through the summer 
showed that the inhibition of two phases of the annual cycle—the northward migration 
and breeding—and retention on the wintering grounds did not prevent the occurrence 
of the normal, subsequent phases of gonadial regression, molt, and preparation for the 
fall migration as evidenced by a heavy deposition of fat. 

3. Two experiments were performed to induce gonadial recrudescence in the fall 
in White-crowned Sparrows and Oregon Juncos. The lack of any gonadial response 
in the Oregon Junco indicates that there may be a refractory period in this species. 
The White-crowned Sparrows respond well to the increases in day length as indicated 
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by the recrudescence of the gonads, the assumption of fat, and the onset of the pre- 
nuptial molt; the resident and migratory races showed differences in gonadial growth 
and fat deposition comparable to those in the juncos in the induced migration experi- 
ments. 

4. A cytological study of the anterior lobe of the pituitary revealed that the cells 
are actively secreting when the testes are recrudescing and when they are at breeding 
size. When the testes are at winter minimum, the cells are not actively secreting. The 
estimation of the secretory activity of the cell is based on a study of the Golgi apparatus. 

5. Experiments involving the injections of hormones demonstrated that the gonads 
of juncos will respond to high doses of the gonadotropic and other hormones of the 
pituitary and to pregnant mare serum. The males respond more readily than do the 
females. Of the hormones injected, only Antuitrin G (growth hormone primarily plus 
small amounts of gonadotropic, thyrotropic, and other hormones) induced a physio- 
logical state comparable with that which occurs normally preceding migration. 

6. Fat deposition during the winter can be segregated into four classes: none, little, 
medium and heavy. The average body weights of individuals in these classes have been 
determined. 

7. The maximum weight for the species studied occurs immediately preceding the 
spring migration. This maximum body weight is diagnostic of a readiness to migrate. 

8. Resident species studied do not show variations in weight comparable to those 
in migrants. 

9. The weight data and conclusions of Nice and of Baldwin and Kendeigh are 
contradictory to those here presented, but an analysis reveals that their data are not 
comparable since they did not segregate the weights of migrants and residents. 

10. The stimulus for migration is not one which can be produced suddenly by 
momentary or transitory variations in the natural environment. Rather, the stimulus 
results from the physiological response (internal factor) of the bird to regular changes 
in day length (external factor) over a long period of time. 

11. The physiological response is manifested by the growth of the testes, the 
increase in the secretory activity of the pituitary gland, the heavy deposition of fat, 
and the concomitant increase in body weight to a maximum. 

12. The physiological response of the bird eventually reaches a state that will 
enable the bird to meet the energy requirements of migration. Then, the behavior 
patterns which initiate the migratory flight are released. 

13. The cyclic nature of the secretory activity of the endocrine system is regarded 
as an inherent rhythm, since it is a result of the heritable properties of the glandular 
tissues. The inherent rhythm, however, is not regarded as being automatic or spontane- 
ous, but is under the direct influence of the external environment in a causal relationship. 

14. To analyze the problem of individual migration or partial migration in any 
species it is recommended that physiological migrants and “artiiicial migrants” be 
distinguished, using the criteria of banding record, fat deposition, body weight, and 
reproductive cycle. 
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FROM FIELD AND STUDY 


Some Observations of Lark Buntings and Their Nests in Eastern Montana.—The Lark 
Bunting (Calamospiza melanocorys) is one of the most common summer birds in eastern Montana. 
The males arrive first each spring in the vicinity of Miles City. They come early in May and the 
females appear in numbers a few days later. Large flocks are maintained for a short time, usually 
until late May, when the birds disperse preparatory to nesting. The fall migration from this vicinity 
begins in early September. Small groups composed of both sexes and all ages gather for a few days, 
then disappear until the next spring. 

During the summer of 1944, 18 nests were found and observed on the pastures at the United 
States Range Livestock Experiment Station near Miles City. All these nests were located on the ground 
near or under sagebrush. The three species of Artemisia most common to eastern Montana were sought 
as nesting sites. Ten nests were in the shelter of big sagebrush, A. tridentata, five were near bushes of 
silver sagebrush, A. cana, and three were protected by fringed sagebrush, A. frigida. Even though 
several other browse species were common on the area, nests were found only in the protection of 
sagebrush plants. 

The nests were found over a 73-day period between May 28 and August 10. One was found in 
May, fourteen in June, two in July, and one in August. The sharp reduction in July may have been 
partly due to restricted field activity by the writer as well as to reduced activity by the buntings. 
The number of eggs or nestlings averaged 4.7 per nest. For the nests found prior to June 10 the 
number was 5.1 and for those found after that date the average was 4.4. 

One nest containing 4 eggs was observed 7 times in 19 days; the young from this nest were 
fledged. Another nest with 5 eggs was observed 4 times in 18 days during which time the eggs were 
hatched and the young fledged. These two were the only nests from which young are known to have 
been fledged. One other nesting is believed to have been successful. Six nests were destroyed before 
the eggs were hatched and three after the eggs hatched. The fate of the remaining nests is uncertain. 
Predators known to have destroyed nests included snakes, coyotes and Black-billed Magpies (Pica 
pica). The Magpies destroyed eggs in two instances, whereas snakes and coyotes preyed upon nestlings 
in one instance each. In other instances the predators could not be determined. Even though the area 
where these nests were found was grazed by cattle, no destruction or disturbance could be attributed 
to the grazing animals. 

Throughout these observations the nests were attended by one of the adult birds on 68 per cent 
of the inspections. The females were present on 58 per cent of the occasions and the males on the 
remaining 10 per cent of my visits to the nests. A female observed feeding five nestlings on two suc- 
cessive days was attended by two adult males. They followed her closely on forays for food and 
perched on a sage bush only a few inches from the nest while the nestlings were fed. No assistance 
by the males was observed. On another occasion a dog found six nestlings under a sage bush and 
snatched two of them out of the nest. At a command both were dropped into a puddle of water 
that had accumulated during a recent rain. Two days after this experience there were still six downy 
buntings in the nest, alive and apparently healthy. 

The first molting male was observed on July 17. Small groups were still numerous on that date 
and their songs were frequently heard. By August 15 they were flocking and seldom sang. Faded, 
ragged males were common but a high proportion was still in summer plumage. By September 10 
the molt was complete and none could be seen in summer plumage. The large flocks were gone or 
dispersed and only small groups of two to six birds or so were seen. None was seen after September 11, 
but my absence from the area after that date until September 25 precluded the opportunity to 
determine the departure date satisfactorily. None was seen after September 25 when I returned.— 
E. J. Wootrork, Miles City, Montana, April 5, 1945. 


Black-footed Albatrosses Eating Flying Fish.—The Black-footed Albatross (Diomedea 
nigripes) is the bird most frequently and constantly observed from ships plying between San Fran- 
cisco and Honolulu. For the greater part of the voyage it is the only bird following the ship. Although 
different individuals of this species were watched many hours, it was not until we were about 600 
miles east of Honolulu that I saw them take any food other than kitchen scraps. 

In warm waters the malolo or flying fish frequently leave the water or skitter along on the sur- 
face in schools often containing as many as fifty individuals. On two different occasions an albatross 
was seen to catch a small flying fish as the fish moved past the bird resting on the water. The fish in 
each instance was swallowed immediately. It is probable that such fish living near and on the surface 
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constitute a significant part of the diet of pelagic birds in the warm waters of the world—Harvey 
I. FisHErR, Department of Zoology and Entomology, University of Hawaii, January 30, 1945. 


Hooded Merganser at Los Angeles, California.—On November 30, 1944, and on March 10, 
1945, a female Hooded Merganser (Lophodytes cucullatus) was observed by the writer at the lake 
in Lincoln Park, Los Angeles, for the third successive season. One individual was seen during De- 
cember, 1943, and January, 1944, and two individuals, both females, during December, 1942, and 
January, 1943.—J. H. Comsy, Whittier, California, December 11, 1944. 


Sporadic Recurrence of Red-breasted Nuthatches in San Diego City Parks.—Perusal 
of the recently issued “Distribution of the Birds of California” by Grinnell and Miller (Pac. Coast 
Avif. No. 27, 1944) reveals the gaps in known ranges and emphasizes the desirability of placing un- 
recorded notes in print. A case in point is the fact that Henry Grey’s observation of the Red-breasted 
Nuthatch (Sitta canadensis) in October, 1919 (Condor, 27, 1925:37) is the sole record of this species 
for San Diego County. The locality was no doubt near Grey’s home in Mission Valley, which is with- 
in the city limits of San Diego. 

The writer now recalls that between December, 1933, and March, 1934, the late A. W. Anthony 
told several times of seeing Red-breasted Nuthatches in a section of western Balboa Park that is 
planted with pine trees. In this same general area, Ken Stott, Jr., reported that he observed about ten 
of these nuthatches on October 4, 1944. On November 29, 1944, Mrs. E. B. Mead found six Red- 
breasted Nuthatches in a group of incense cedars in Presidio Park, North San Diego. In Presidio Park 
the writer also observed three birds, probably part of the same group, and heard others, in a small 
grove of pines on January 20, 1945. Through closer observation, the Red-breasted Nuthatch may be 
shown to be a regular annual fall or winter visitor to the city of San Diego —LaureNce M. Huey, 
Natural History Museum, Balboa Park, San Diego, California, March 23, 1945. 


A Northern Occurrence of the Brewster Booby.—So far as I am aware, there is but one 
record of the Brewster Booby (Sula leucogaster brewsteri) from the Pacific side of Baja California, 
that of a female taken near the San Benito Islands on August 7, 1923 (see Huey, Condor, 26, 1924:74). 
In going over some of my Baja California notes recently, I find the entry on July 3, 1925, of an 
immature bird of this species which for some minutes circled about the ship on which I was a pas- 
senger. The latitude and longitude at the time was 31° 30’ N., 117° 00’ W., a position some 200 miles 
north of the San Benito Islands.—A. J. van Rossem, Dickey Collections, University of California, 
Los Angeles, December 20, 1944. 


Pinon Jay in Ravalli County, Montana.—On January 27, 1945, Truman Smith of the United 
States Public Health Laboratory at Hamilton, Montana, observed a flock of one hundred or more 
Pifion Jays (Cyanocephalus cyanocephalus) on Gird’s Creek east of Hamilton. From this flock he 
obtained two specimens, of which one was presented to the University Museum by Dr. William L. 
Jellison of the Public Health Service. Saunders (Pac. Coast Avif. No. 14, 1921:98) states that he knew 
of no records west of the continental divide in Montana. Since that time the following records have 
appeared: Weydemeyer (Condor, 29, 1927:159) observed a flock of about forty near Eureka, Lincoln 
County, on January 11, 1921, and a small flock on August 21, 1924, north of Libby, Lincoln County. 
Wells (Condor, 30, 1928:322) saw a single individual at Missoula, Missoula County, on November 14, 
1926. Weydemeyer (Auk, 52, 1935:202) observed a single bird at Fortine, Lincoln County, on No- 
vember 4, 1932. According to Saunders the bird is not uncommon in parts of eastern Montana. The 
above flock was apparently the first to be seen in Ravalli County and the two specimens are, to my 
knowledge, the first to be taken west of the divide in Montana.—Puitip L. Wricut, Montana State 
University, Missoula, Montana, March 9, 1945. 


Shrike Robs Sparrow Hawk.—On October 15, 1944, at Chollas Valley, San Diego, Cali- 
fornia, I saw a male Sparrow Hawk (Falco sparverius) perched on a telegraph: wire. Closer obser- 
vation revealed that he was holding a small rodent which had evidently been obtained on a recent 
foray. I had not given much attention to a Loggerhead Shrike (Lanius ludovicianus) which was 
perched on the same wire not five yards from the Sparrow Hawk, until, suddenly leaving its perch, 
the shrike flew directly and swiftly toward the hawk, snatched the prey from its talons, and made off 
carrying the rodent in its beak. This seemed to leave the hawk temporarily dumbfounded. Beal (U.S. 
Biol. Surv. Bull. 30, 1907:33) noted a frequent surveillance of the sparrow hawk by the shrike, which 
he laid to jealousy and remarked that “no case of actual conflict between the two has been observed.” 
Since I have never read of a shrike’s robbing a hawk or seen it except in this instance, I thought that 
this observation was worth reporting —M. Eucenr Hit, San Diego, California, March 23, 1945. 
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Regular Winter Occurrence of the Evening Grosbeak at Chico, California.—Recently, 
in looking over my notes on Evening Grosbeaks (Hesperiphona vespertina), I found that I had ir- 
regular records for the summer months in the Warner and Trinity mountains of California and for 
the Sierra Nevada as far south as Sequoia National Park. More interesting, however, were the regular 
winter records for the Chico area in Butte County. Here the bird has been noted many times each 
winter since 1934 from the first part of December through March, except in 1943 when I was away. 

When the winter snows on near-by mountains descend to the four thousand-foot level and the 
days become stormy, flocks numbering as many as fifty of these striking birds are seen daily along 
the Chico-Durham highway feeding on the ground beneath the introduced ornamental pistachio trees 
(Pistacia chinensis). These trees produce large crops of small hard-shelled nuts or cashews which are 
eagerly cracked and eaten by the Evening Grosbeaks. The birds pay little attention to the speeding 
cars less than six feet away. They are also quite unafraid of human beings. On one occasion my class 
approached within ten feet of several birds that were feeding on the ground on the Chico State College 
campus. The hundreds of pistachio trees, introduced into this vicinity by the United States Plant 
Introduction Station severa] years ago, provide the favorite food of the Evening Grosbeak. The nuts 
of these trees and the proximity of the bird to its summer range may account for the regular occur- 
rence here in winter.—Luoyp G. Incizs, Chico State College, Chico, California, April 1, 1945. 


Birds of the Yellow Pine Association of Potosi Mountain, Southern Nevada.—Potosi 
Mountain, Clark County, Nevada, in the southern part of the Spring Mountains, is a high point which 
attains an altitude of 8500 feet. Twenty-five miles to the north in this same range is Charleston Peak, 
11,910 feet, with its cluster of subsidiary crests. Growths of yellow pine and white fir descend in these 
mountains to 8000 feet (van Rossem, Pac. Coast Avif. No. 24, 1936:8), rarely to 7000 feet if local 
conditions of slope exposure are favorable. Between the Charleston Peak area and Potosi Mountain 
is a low section, at one point 5500 feet, where no yellow pines or firs occur. This gap in Transition- 
Zone conditions is about fifteen miles in extent. Thirty miles south of Potosi Mountain is Clark Moun- 
tain, San Bernardino County, California, from which I have reported (Condor, 42, 1940:161-163) 
a small Transition-Zone avifauna which exists in two pockets of white firs at about 7000 feet. The 
gap between Clark and Potosi mountains is not only greater than that to the north of Potosi but it 
is lower, and there is of course no trace of a Transition-Zone biota in it. Clark Mountain is an extreme 
southern outpost in the Mohave Desert for several species of montane birds. Potosi Mountain and 
its avifauna therefore deserve attention because the Transition area there is small, somewhat as on 
Clark Mountain, and because the station is intermediate in position. 

Potosi Mountain was visited by a party from the Museum of Vertebrate Zoology from June 11 
to 15, 1940. The north slopes are precipitous above the 6500-foot level and yellow pines appear even 
below 7000 feet in shaded spots and along slanting benches in the cliffs. White firs are in the shadiest 
pockets. The irregular occurrence and inaccessibility of much of the tree growth made it impractical 
to determine the size of the population of Transition-Zone species of birds with an accuracy compar- 
able to that carried out on Clark Mountain. I should estimate that the Transition areas in the aggre- 
gate were two to three times the extent of the fir pockets on Clark Mounain, yet nowhere was the 
timber so compact. There was, however, extensive Gambel oak scrub at the lower edge of the Transi- 
tion areas; this scrub was lacking on Clark Mountain. 

In spite of inaccessibility, a reasonably complete check on presence and absence of Boreal species 
was made. The following were present and apparently were stationed for breeding; summer occur- 
rence on Clark Mountain and in the Charleston Mountains (fide van Rossem, op. cit.) is shown for 
comparison. 

Clark Mt. Charleston Mts. 

Broad-tailed Hummingbird (Selasphorus platycercus platycercus) x x 

Hairy Woodpecker (Dryobates villosus leucothorectis) x 

Western Wood Pewee (Myiochanes richardsonii richardsonii) 

Violet-green Swallow (Tachycineta thalassina lepida) 

Mountain Chickadee (Parus gambeli inyoensis) 

White-breasted Nuthatch (Sitta carolinensis tenuissima) 

Mexican Bluebird (Sialia mexicana bairdi) 

Ruby-crowned Kinglet (Regulus calendula olivaceus) 

Solitary Vireo (Vireo solitarius cassinii) 

Virginia Warbler (Vermivora virginiae) 

Audubon Warbler (Dendroica auduboni auduboni) 

Cassin Finch (Carpodacus cassinii) 

Gray-headed Junco (Junco caniceps caniceps) 
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The summer resident species found on Clark Mountain that were absent on Potosi Mountain are 
the Hermit Thrush (Hylocichla guttata polionota) and the Flammulated Owl (Otus flammeolus). 
Detection of the ow) on Clark Mountain was somewhat a matter of chance; if the species were 
hunted for by special nighttime technique, it probably would be found in the more northern moun- 
tains here under consideration. The absence of the Hermit Thrush may be ascribed to the openness 
of the patches of forest on Potosi Mountain; there was no low thick growth of firs. Hermit Thrushes 
breed in numbers on the Charleston Mountains. 

Notable absentees on Potosi Mountain, all of which are summer resident in the Charleston Moun- 
tains, are: Williamson Sapsucker, Wright Flycatcher, Steller Jay, Pigmy Nuthatch, Brown Creeper, 
Robin, Townsend Solitaire, Green-tailed Towhee. Probably the forested areas on Potosi are too small 
to sustain populations of the sapsucker, jay and nuthatch and they are probably both too small and 
too scattered and heavily insolated for solitaires and creepers; moist ground for robins is essentially 
lacking. 

Surprisingly, two species, the Western Wood Pewee and Solitary Vireo, present on Potosi Moun- 
tain, were not found, except as migrants, in the Charleston area. These two were met in the best tract 
of yellow pine timber, about 20 acres, on the northeast slope of Potosi at 8000 feet. A pair of Wood 
Pewees sang and buzzed continually and acted as though they were worried about a nest. A male Soli- 
tary Vireo was singing with full voice in the middle levels of these pines and gave every evidence of 
territorial establishment. Upon dissection it showed testes in breeding condition; however, it was 
moderately fat. The bird, which is typical for worn plumage of V. s. cassiniz, seems to indicate summer 
residence of the species in view of the date and other circumstances. 

In this same tract of timber, in a smal) string of white firs, was stationed a pair of Ruby-crowned 
King)ets. The ma)e sang repeated)y, and it scolded heavily during a commotion started by Pigmy Owl 
note given by me at a near-by Mexican B)uebird nest. Audubon Warblers, a Cassin Finch, and a 
Gray-headed Junco also made their appearance at this disturbance. Mountain Chickadees and Virginia 
Warblers were much more numerous than on Clark Mountain, the latter in the extensive tracts of 
Gambel oak scrub.—ALpEN H. Miter, Museum of Vertebrate Zoology, Berkeley, California, April 
10, 1945. 


Recent Records of Breeding Waterfowl] in Utah and Southern Idaho.—According to 
the A.O.U. Check-list (1931:51) the Canvasback (Nyroca valisineria) is a breeding bird in northern 
Utah. Bent (U.S. Nat. Mus. Bull. 126, 1923:201) gives the breeding range of the Canvasback in Utah 
as “Northern Utah (Boxelder and Davis Counties) .’”’ However, since no breeding records have been 
reported in recent years, the following observations are deemed worthy of publication. 

Two broods of the Canvasback were observed at the Ogden Bay Refuge, near Ogden, Utah, both 
in the spring of 1943. One brood of eight, about one week old, was first noted by Nelson on July 7 
and three subsequent observations were made later in the summer. The other brood of six was seen 
only once, in mid-July. The most recent Canvasback record in Utah was made on June 27, 1944, by 
Low and Nelson at Clearlake near Fillmore, Utah. On this occasion, a brood of nine young about 
three weeks of age was seen. This brood, with the adult female in attendance, was approximately 
50 yards away and was easily identified with the aid of binoculars. 

On July 21, 1943, at Gray’s Lake in Bonneville and Caribou counties, Idaho, two broods were 
seen by Dr. D. I. Rasmussen, Joe Rabb, and the writers. The first brood was sighted on the channel 
leading from the south end of the lake at about 6:30 p.m. Identification was readily made at 75 yards 
with binoculars. This brood was estimated at 7 to 10 days old. The second brood in the pond below 
the outlet dam consisted of three 14-day-old juveniles, one of which was dead. This dead duckling 
was made into a skin and deposited with the Utah Cooperative Wildlife Research Unit. 

During a field trip to Gray’s Lake, May 12 to 17, 1944, a total of 150 Canyasbacks was counted. 
On May 13, a Canvasback nest was found by Low. The nest was constructed of hardstem bulrush 
(Scirpus acutus) in the corner of a patch of the bulrush in 15 inches of water (fig. 20). The nest cavity 
was 8 inches across, 3 inches deep, and had a ramp on one side and a slight cupola above the nest. Eight 
Canvasback eggs plus two Redhead (Nyroca americana) eggs were in the nest and incubation had 
apparently started. The female flushed off the nest at 15 yards from the observer. She alighted in the 
open water about 50 yards away facilitating even further the identification. Finding this nest and 
two broods in two consecutive seasons substantiates the claim that the Canvasback is a breeding 
bird in southern Idaho. 

Baldpates (Mareca americana) have been recorded from the Ogden Bay Refuge in northern Utah 
for three consecutive seasons. One brood encountered by Nelson on the Weber River above Unit 1 in 
early August, 1942, consisted of the adult female and nine ducklings approximately two weeks old, 
two of which were caught and examined. A few days later, two other broods of eight and seven duck- 
lings, respectively, were cbserved in one of the channels in Unit 1. On. June 12, 1943, one nest of eight 
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eggs, which hatched on June 21, and one brood of eight were noted by Nelson in the same vicinity as 
those of the previous season. In 1944, on July 15, Low and Edward O'’Niel observed a week-old brood 
of three Baldpates accompanied by the female. 

At the Bear River Refuge, Utah, on August 8, 1944, C. S. Williams observed a brood of three 
Baldpates in Unit 2 which appeared to be about one week old. 


Fig. 20. Nest of Canvasback at Gray’s Lake, Idaho. 


One nest of the Green-winged Teal (Anas carolinensis), containing nine eggs, was observed by 
Nelson at the Ogden Bay Refuge, Utah, on June 21, 1943.—Jessop B. Low, Utah Fish and Game De- 
partment, Salt Lake City, Utah, and Marcus Netson, U.S. Fish and Wildlife Service, Brigham City, 
Utah, February 8, 1945. 


Clay Bank Has Multiple Use for Wildlife.—While on a field trip into the Gray's Lake region 
of Caribou County, Idaho, May 12 to 17, 1944, I stopped to observe the use made of a clay bank by 
swallows and other forms of wildlife. The bank, located on the Blackfoot River, about 12 miles from 
Soda Springs, Idaho, was approximately 250 feet long and about 45 feet high. The upper half was 
pockmarked with Bank Swallow holes, while the lower half had no holes and was slightly sloping 
(fig. 21). 

The swallow population, approximately 300 pairs using the holes, consisted of Rough-winged 
Swallows (Stelgidopteryx ruficollis) and Bank Swallows (Riparia riparia) in about equal numbers. 
In addition, Cliff Swallows (Petrochelidon albifrons), nearly as numerous as either of the other two 
swallows, were building their adobe nests against the clay banks, usually in crevices and protected 
corners. Nest building by the Cliff Swallows was just getting under way as many nests were only 
partly completed. 

Across the river in a clump of willows (Salix Bebbiana) were perched a Horned Owl (Bubo vir- 
ginianus) and a Belted Kingfisher (Megaceryle alcyon). Shortly, the kingfisher was joined by its mate 
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which flew from one of the larger holes, probably a nest, in the bank. Several large holes about 12 to 
15 inches in diameter near the bottom of the vertical portion of the bank were being used by Horned 
Owls, and at the entrance of one of the holes an owl was sitting. This cavity was inaccessible to me, 
but other holes near the edges of the bank showed feather marks in the soft soil at the entrance, 
indicating their use by the owls. 


Fig. 21. Bank used by swallows and other birds at Gray’s Lake, Idaho. 


Ground squirrels (Citellus mollis) were observed scurrying about the edges and going into the 
holes at the ends of the bank. Although no badgers (Taxidea taxus) were seen, evidence of their 
recent digging in the top of the bank was noted.—JEssop B. Low, Utah Fish and Game Department, 
Salt Lake City, Utah, February 8, 1945. 


Miscellaneous Bird Notes from the Boulder Area, Colorado.—The following observa- 
tions were made while the writer was in residence at the University of Colorado, Boulder, in the 
period from September, 1941, to September, 1943. 

Alectoris graeca. Chuckar or Rock Partridge. This species has been introduced near Boulder. Ap- 
parently it is becoming established. Flocks of partridges are usually seen about “White Rocks” some 
seven miles east of town. Although I have seen them at “White Rocks” and at neighboring Valmont 
Butte, they have not been reported nor seen elsewhere. I was therefore surprised to hear Chuckars 
calling in the foothills four miles north of Boulder on January 24, 1943. While watching a pair of 
eagles preparing to nest in Twomile Canyon, the calls of this partridge were repeatedly heard and on 
March 14 four were seen for some time calling, chasing and fighting in the strike valley just within 
the outer hogbacks. As I spent many mornings watching the eagles, I often had occasion to observe 
the partridges. They would arrive from the plains, singly, at sunrise and often would fly up on to 
the ridge near my observation post and then glide into the valley. They would often call softly as they 
approached. As soon as the morning activities began, loud calls could be heard up and down the hog- 
back. Why they chose these first strike valleys I cannot say but I have heard these morning activities 
from Twomile Canyon almost to the mouth of Lefthand Canyon (two miles and seven miles, re- 
spectively, north of Boulder). The calling and display activities subsided at about 11 a.m. and the 
birds apparently went back out on the plains. These morning activities ceased about the middle of April. 

Bombycilla garrula pallidiceps. Bohemian Waxwing. During the winter of 1941-42 these wax- 
wings were abundant in the Boulder region. In the winter of 1942-43 none was observed in Boulder 
although on March 24, 1943, a large flock was observed in the cottonwoods along Buckhorn Creek, 
50 miles north of Boulder. 
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Hesperiphona vespertina brooksi. Evening Grosbeak. This species was abundant as late as June 
of 1942 and on September 10, 1942, Miss Verna Mace and I observed a large flock of Evening Gros- 
beaks feeding in a locust tree near the business section of Boulder. In examining the birds carefully 
it was noted that most of them were juveniles witha sprinkling of dull adults. No bright males were 
noted. Again during the summer of 1943 grosbeaks were heard on various occasions and. Alexander 
(Condor, 46, 1944:36) cites the various records of their occurrence. Of these records the observation 
of adults feeding young on August 6, 1943, is of greatest interest. These young were not fully fledged. 
From this evidence there is little doubt that these birds were breeding in the Boulder region and in 
Boulder, in both 1942 and 1943. 


Dolichonyx oryzivorus. Bobolink. The breeding of this bird in Boulder County has been known 
for some time, but additional records of its occurrence are of interest. In 1942 and 1943 a pair was 
observed at the southeast corner of Boulder. This area has been used by this species for many years. 
In 1942, two males and a female were seen in a meadow just north of Marshall. In addition to these 
Boulder records a bird was observed singing in a field just east of Hudson, Colorado, on June 15, 1942. 
—Matcoitm T. Joie, Museum of Vertebrate Zoology, Berkeley, California, December 20, 1944. 
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NOTES AND NEWS 


Alexander Wetmore, Secretary of the Smith- 
sonian Institution, has recently been elected a 
member of the National Academy of Sciences. 


With reference to the recent effort to locate 
copies of McGregor’s “Manual of Philippine 
Birds,” Jean Delacour writes that he and Ernst 
Mayr are now finishing the manuscript of a hand- 
book of the birds of the Philippines to be pub- 
lished by the Army, with a commercial edition 
by Macmillan. It is hoped that the Army edition 
will be printed this coming fall. 


The Cooper Club Library and the reserve files 
the The Condor and Pacific Coast Avifauna have 
now been moved to the campus of the University 
of California at Los Angeles. W. Lee Chambers 
is currently occupied with the task of rearrange- 
ment. 


James L. Peters, president of the American 
Ornithologists’ Union, has been elected vice- 
president of the International Commission on 
Zoological Nomenclature to succeed the late C. 
W. Stiles. Mr. Peters formerly was assistant sec- 
retary of the Commission. 


A report in the Natural History Museum Bul- 
letin, San Diego, of April, 1945, states that the 
Laysan flightless rail, Porzanula palmeri, has be- 
come extinct. The species disappeared from Lay- 
san Island some time ago but previously had been 
introduced on Midway Island. Now it is reported 
to have been exterminated there, although it was 
twice seen in 1944. Ornithologists in the Hawaiian 
Islands may well seek further information about 
this species to confirm or refute the complete dis- 
appearance of this interesting bird. 


Publication of the significant research report 
by Albert Wolfson in this issue of The Condor 
is supported in part by subsidy. 


MINUTES OF COOPER CLUB MEETINGS 
NORTHERN DIVISION 


FEBRUARY.—The monthly meeting of the 
Northern Division of the Cooper Ornithological 
Club was held on Thursday, February 22, 1945, 
at 8:00 p.m., in Room 2503 Life Sciences Build- 
ing, University of California, Berkeley, with 34 
members and guests present and President W. I. 
Follett in the chair. It was moved, seconded, and 
unanimously carried that the following resolu- 
tion be accepted: 

WHEREAS, in the death of Amelia Sanborn Allen, on 
February 15, 1945, we of the Northern Division of the 
Cooper Ornithological Club have lost a devoted friend 
and member, one who had served as our Secretary, our 


President, and as a valued member of our Board of Gov- 
ernors; and 

WHEREAS, our chosen study of ornithology has lost an 
ardent and accomplished follower, whose oral contributions 
at our meetings and whose written communications in our 
magazine have added greatly to our interest in and knowl- 
edge of the birds of the San Francisco Bay region; there- 
fore be it 

RESOLVED, that we of the Northern Division of the 
Cooper Ornithological Club, at our meeting in Berkeley, 
February 22, 1945, hereby record our deep sorrow at this 
loss which has come to students of birds, both within our 
Club and elsewhere; and be it further 

RESOLVED, that we transmit to Professor James T. Allen 
a copy of these resolutions, and express to him our sym- 
pathy in the deeper sorrow which is his. 


Hiipa W. GRINNELL 
Bessie W. KisBBE 
Lewis W. Taytor, Chairman. 


Mr. W. A. Hicks reported, among other birds, 
a Spotted Owl about one mile southwest of Dur- 
ham, Butte County, on February 7, and a Pigeon 
Hawk near Fairfield on February 18 which he 
approached to within twenty feet. Miss Hope 
Glading reported a Chestnut-backed Chickadee 
among some Bush-tits on February 18 in Wildcat 
Canyon, Contra Costa County. 

The speaker, Dr. Hubert O. Jenkins, told of 
“Nesting Ospreys of Richards Grove State Park.” 

Adjourned.—ALice S. MutLrorp, Recording 
Secretary. 


Marcu.—The monthly meeting of the North- 
ern Division of the Cooper Ornithological Club 
was held on Thursday, March 22, 1945, at 8:00 
p.m., in Room 2503 Life Sciences Building, Uni- 
versity of California, Berkeley, with President W. 
I. Foliett in the chair and 35 members and guests 
present. The following proposals for membership 
were read: Miss Hedwig Bury, O. E. Bell Junior 
High School, Idaho Falls, Idaho, proposed by 
Hilda W. Grinnell; Mr. W. B. Minturn, 2840 
Mariposa St., Fresno, California, by Jean M. 
Linsdale; Mr. George Kendall Todd, USS LST 
663, Fleet Postoffice, San Francisco, by William 
H. Behle. 

President Follett told about Assembly Bill 89, 
introduced by Sam L. Collins, of Fullerton, 
Orange County, requesting 25-cent bounties on 
crows, and suggested that Cooper Club members 
should write to their assemblymen protesting it. 
Mr. Milton S. Ray moved that the Northern Di- 
vision of the Cooper Ornithological Club protest 
Assembly Bill 89 and send the protest to the 
Lieutenant Governor as head of the Senate, the 
Speaker of the Assembly, the Governor, and the 
Fish and Game Commission. The motion was 
duly seconded, discussed, and unanimously passed. 

A letter from Mr. James T. Allen was read. 
Mrs. J. W. Kelly saw a Lutescent Warbler in 
Garber Park, Berkeley, March 11; a Pileolated 
Warbler in Golden Gate Park, San Francisco, 
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March 18; Barn Swallows, two Hudsonian Cur- 
lews and many Dowitchers in Alameda, March 
21; 1500 Black Brant and 500 Western Grebes 
at Tomales Bay, and Tree Swallows near Point 
Reyes Station, on March 8. Miss Ruth Elwonger 
saw a Cinnamon Teal in Berkeley Aquatic Park, 
March 11. 

The speaker, Dr. Alden H. Miller, told of “First 
Impressions of Colombian Bird-life.” 

Adjourned.—Atice S. MuvtrForp, 
Secretary. 


Recording 


Aprit.—The monthly meeting of the Northern 
Division of the Cooper Ornithological Club was 
held on Thursday, April 26, 1945, at 8:00 p.m., 
in Room 2503 Life Sciences Building, University 
of California, Berkeley, with President W. I. 
Follett in the chair and 65 members and guests 
present. 

Mrs. Vee K. Curtis, 11000 Broadway Terrace, 
Oakland 11, California, was proposed for mem- 
bership by Junea W. Kelly. A letter from Mr. 
Emil J. Ott of the California Fish and Game 
Commission regarding Assembly Bill 89 was read. 
It contained a suggestion that the objections of 
the Northern Division of the Cooper Ornithologi- 
cal Club be sent to Gardner Johnson, Assembly- 
man of Berkeley, and to Clyde Watson. Mrs. 
Grinnell said this had been done. 

Mrs. Grinnell read a letter from Walter Hicks 
reporting a pair of Golden Eagles two miles 
from Orinda at the junction of Bear Creek and 
San Pablo Reservoir on April 12 and again two 
weeks later when they were chasing herons. An 
Osprey was seen fishing near the mouth of Bear 
Creek and on April 20 at the same place a White- 
tailed Kite was noted. 

The program of the evening consisted of two 
speakers, each showing Kodachrome motion pic- 
tures. Miss Mulford told something about the 
Audubon Nature Camp in the Todd Wildlife 
Sanctuary on Hog Island in Muscongus Bay, 
Maine, and showed the official Audubon Nature 
Camp film illustrating the wildlife of the region 
and the activities of the camp. Dr. Russell T. 
Congdon showed his own film, ‘‘Wings—the Can- 
yon Dwellers,” illustrating some of the birds of 
eastern Washington State. 

Adjourned.—Atice S. 
Secretary. 


Mutrorp, Recording 


SOUTHERN DIVISION 

FEBRUARY.—The monthly meeting of the 
Southern Division of the Cooper Ornithological 
Club was called to order. by President Walter W. 
Bennett at 8 p.m., February 27, 1945, in Room 
145, Allan Hancock Foundation, University of 
Southern California, Los Angeles, California. The 
following names were proposed for membership: 
Edith Anna Applegate, 2209 Trenton St., Hous- 
ton 10, Texas, by W. Lee Chambers; Stephen 
Thomas Bivins, 134th F. A. Bn., Btry. “C”, North 
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Camp Hood, Texas, by W. Lee Chambers; Ed- 
win D. Schreiber, Ganado Mission, Ganado, Ari- 
zona, by Mrs. N. Edward Ayer; Lt.-Col. Leonard 
A. Shelton, P.O. Box 545, Osborn, Ohio, by W. 
Lee Chambers; Vernon Thatcher, 210 Beatty St., 
Medford, Oregon, by John McB. Robertson, and 
William C. Vaughan, 80 Windermere Ave., Lans- 
downe, Pennsylvania, by Alden H. Miller. 

It was moved by George Willett, seconded by 
Dorothy Groner and duly carried that the fol- 
lowing resolution concerning the death of Mrs. 
Amelia Sanborn Allen be accepted as an expres- 
sion of the Southern Division: 

Wuereas, through the death of Mrs. Amelia Sanborn 
Allen on February 15, 1945, the Cooper Ornithological 
Club has lost a member of many years’ standing, a former 
President of the Northern Division, and a member of the 
Board of Governors; and 

WHEREAS, since joining the Club in 1913, Mrs. Allen 
has contributed much to its success and prestige, not only 
by publishing frequent notes of scientific interest in The 
Condor, and cooperating whole-heartedly in the success of 
Club programs, but also by bringing the Club and its aims 
to the attention of outside individuals, groups and organi- 
zations, thereby adding the names of many worthy mem- 
bers to our roster; and 

Wuereas, her kindness, sincerity and gracious hospital- 
ity endeared her to all members of the Club who were 
privileged to know her; 

Now, THEREFORE Be It RESOLVED, that we the mem- 
bers of the Southern Division of the Cooper Ornithological 
Club do hereby express our sorrow at the loss oi our fel- 
low member and friend, and 

Be It Furruer RESOLVED, that a copy of these resolu 
tions be forwarded to the bereaved family, together with 
an expression of our sincere sympathy; and that another 
copy be incorporated in the minutes of this meeting. 


George Willett gave a resumé of reports he 
had recently received concerning members now 
in the armed services and announced that Dr. 
Sherwin F. Wood had been awarded the bronze 
star.in the battle of Saipan. The status of some 
of the bird islands of the Pacific was discussed. 

Adjourned.—Dorotuy E. Groner, Secretary. 


Aprit.—The March meeting of the Southern 
Division of the Cooper Ornithological Club was 
postponed to April 5, 1945; it was called to order 
at 8 p.m. by President Walter W. Bennett in 
Room 145, Allan Hancock Foundation, Univer- 
sity of Southern California, Los Angeles, Califor- 
nia. The following names were proposed for mem- 
bership: Ralph Albert Smith, Dept. Zoology, San 
Jose State College, San Jose, California, and 
Donald Sankey Farner, 4926 Cass Street, Omaha 
3, Nebraska, both by W. Lee Chambers; and 
Merritt Gordon Vaiden, Rosedale, Mississippi, by 
John McB. Robertson. 

The president announced that the annual Field 


,Day would be held Sunday, April 29th. George 


Willett was appointed Program Chairman for 
the day with Mrs. Christine Kent and Mrs. Mary 
V. Hood assisting. 

Telford H. Work, Albert J. Wool and Harold 
M. Hill showed their uncut reels of Kodachrome 
motion pictures depicting “Nesting Studies of 
Birds of Prey of California.” 

Adjourned.—Dorotnuy E. Groner, Secretary. 


For Sale, Exchange and Want Column.—Each Cooper Club member is entitled to one advertising 
notice in any issue of The Condor free. Notices of over ten lines will be charged for at the rate of 
15 cents per line. For this department, address Jounw McB. Rosertson, Buena Park, California. 


For SaLe—Fifty years’ accumulation, from leaflets to books, in all branches of biology. Reports, 
proceedings, etc., U.S. Biological Survey, Smithsonian, National Museum and other museums, states, 
societies, etc.; exploration, travel, and big game hunting in many lands. State what branch you are 
interested in and send for price list—J. A. Lorrnc, Box 182, Owego, New York. 


Want Lists—lI specialize in finding missing issues of periodicals and scarce books on natural 
history for the files of libraries and individuals. Your lists of desiderata will be carefully filed and 
search for the items desired will be prompt and thorough. Lists of material for disposal will also be 
appreciated. Natural history books bought, sold or exchanged.—Frep J. Pierce, Winthrop, Iowa. 


For Sate—Bulletin 107, Life Histories of North American Diving Birds, by Arthur Cleveland 
Bent, to the highest bidder. Reply promptly to: A. C. Bent, Taunton, Mass. 


Wantep—Books on foreign wild and domestic pigeons and doves, and also photographs of them. 
—Cart NAETHER, 4442 Woodman Ave., Sherman Oaks, Calif. 


WanTep—To purchase a set of Murphy’s “Oceanic Birds of South America,” and a file of the 
Journal of Animal Ecology——Lronarp Winc, State College of Washington, Pullmon, Wash. 





PRICE LIST OF PUBLICATIONS ISSUED BY THE 
COOPER ORNITHOLOGICAL CLUB 
June 1, 1945 


In issuing this new list we have made many changes but have endeavored to price the items as 
low as is consistent with our limited editions and in accordance with a recent inventory. Many of our 
publications are now nearly depleted and some entirely sold out. All these publications are sent post 
paid anywhere in the United States; for sales in California please add 22% sales tax on all items 


except the Condor magazine. 


THE CONDOR 
Vol. I £1899) “Bulletin of the Cooper Lolatene 


Out of print) 
Vols. II and I (1900-1901) “The Condor 

Out of print 
Vols. ivi to ‘VII (1902 1905) The Condor, complete, 

volume - - - $10. 
Vols. VIII to XII (1906-1910) “The Condor, complete, 
volume - - - $3.00 

Vol. XIII (1911) The Condor, com ete - - = $6.00 
Vols. XIV to — (1912- 1923) The Condor, come 


volumi 
Vol. XXVI (1924). The Condor, complete - - = $3.00 
Vol. XXVII (1925) The Condor, complete - - $7.00 
Vols. XXVIII and XXIX (1926- 1927) "The Condor, com- 
plete, each volume - - $3.00 
vol” Xxx (1928) The Condor, complete - - - $5.00 
Vols. XXXI to 47 (1929- 1945) The Condor, complete, 
each volume - - - - - - $3.00 


PACIFIC COAST AVIFAUNA 


No. 1, 1900 se of the Kotzebue Sound Region, an 
80 pp., 1 map- - - $1. 
y J. GRINNELL 
No. 2, 1901 Land Bir of Santa Cruz County, Cali- 
fornia; 22 PP. - - (Out of print) 
R.C. “Mc CGREGOR 
No. 3, 1902 che tee of California 7 100 pp. 
2 maps- - - - t of print) 
y J. GrinnELL 


No. 4, 1904 Birds i the Huachuca —, Arizona; 

1S pp. - - - - - = = = = (Out of print) 
By H.S. Swartn 

No. 5, 1909 A — of California Ornithology; 

166 $4 00 


BD. - - - - = 
y J. GRinnext 


No. 6, 1909 Index ~f the Bulletin of the Cooper Orni- 
thological Club, vol. I (1899), and its continuation, 
The Condor, vols. II to X (1900- ome: 48 pp. $4.00 

y Henry B. 

No. 7, 1912 Birds Of the Pacific Slope of Southern Cali- 

fornia; 122 pp. - - . $ .50 
y G. Wauerr 
No. iS 1912 A Systematic List of the Birds of ra 


a! = 
By J. J. Grinnett 
No. 9, 1913 The Birds of the Fresno District; 
[ak > = = 2.6 = - « ee 
By J. G. Tyizp 
No. 10, 1914 Distributional List of the Birds of Arizona; 
133 pp., 1 map $1. 00 
By H. s. SwaRTH 
(With all orders & Avifauna 10, we include the 
supplement. ) 
——— to Pacific Coast Avifauna No. 10. The author, 
ers H. Anderson, has brought this state list up to 
date _— from The Condor, 36, March, eo 


78-8 $ 
Noo i 1i, 1915 A Distributional List of the ‘Birds ‘of Cali- 
fornia; 217 pp., ies.” - = - $1.00 
No. 12, 1916 Birds of the Southern California Coastal 
Islands; oF 5 ap -- $ .50 

ay 4 5 ae HowEtt 
No. 13, 1919 Secend Ten Year Index to The Condor, 
volumes XI-XX (1909-1918); 92 pp. - - - $2.00 
j.R. PEMBERTON 
No. 14, 1921 The | irds of Montana; 194 pp., 35 illus- 
trations - - - o> Om 
By Aneras A. SAUNDERS. 
No. i. 1923 Birds Recorded from the Santa Rita Moun- 
tains in Southern Arizona; 60 pp., 4 illustrations, $ .50 
ee Merriam BAILEY 

No. 16, 1924 Bibliography of California Ornithology; faa 

Installment; 191 pe. 2 “es $2. 

By J. GRInNELL 
No. 17,1925 A Distributional List of the Birds of British 
Columbia; 158 pe colored frontispiece and map, 26 
line maps, 12 il -- Si. 50 
By ALLAN Brooxs and ‘Harey Ss. "SwARTH 


No. 18, 1927 Directory to the Bird-life of the San Fran- 
cisco Bay Region; 160 PP.» one map, colored ai 
. --- - - 
By Joseru GRINNELL and MARGARET Ww. WvtTHE 
No. 19. 1929 Birds of the Portland Area, Oregon; 54 PR. 3 
21 illustrations - - - $. 
By Stan.ey G. Jewett and Ira N. Gasrretson 
No. 20, 1931 Third Ten Year Index to The Condor, vol- 
umes XXI-XXX ig iil 152 pp. - - $2.00 
ILLETT 
No. 21, 1933 Revised "List of the Birds of Southwestern 
California; 204 - - - -- $2.00 
y G. Wuuerr 
No. 22, 1934 Birds of Nunivak Island, Alaska; $1.00 


$2.00 
_ M. LinsDALE 
irds of the Charleston Mountains 
Lo illustrations - - - $1 1.06 
ry A . J. van Rossem 
No. 25, 1937 The atural History of Magpies; 334 Pe. 
colored frontispiece. Bound with, stiff paper ber cover, § 50 
Bound in full velum cloth, $3.50 
y Jean M. LinspaLe 
No. 26, 1939 Bibhgeety of California Ornithology ; 3rd 
Installment; 235 pp.- - - - - - - $2.00 
y J. GRINNELL 
No. 27, 1944 The Distribution of the Birds of California; 
608 pp., 57 distributional maps, colored frontispiece. 
Bound with stiff paper covers - - - 3 = 


Bound in strong buckram - - 
By Joszrn (NNELL and ALDEN H. Muze 


MISCELLANEOUS PUBLICATIONS 


Check-list of the Birds of Utah, by William H. Behle, 
reprinted from The Condor, March-April, 1944, Vol 
46, No. 2, pp. 67-87- - - - - =< ee 


64 pp. - - -_- = = - Sur 
y H.S. SWARTH 
No. 23, 1936 ma Birds of Nevada; 14S pp. - - 


By 
to, 28 a 


Biographies 
H. W. Henshaw: 56 PP» 3 pis. (from Connon, 
tt ee -- $ 30 
ry, i 118 PP Fs ills. with ; a complete i 
“a of rom Condor, 1928) - $ .50 


Bird Art Catalogues 


Catalogue of an exhibition of paintings b 
Artists, First Annual Mesting, Los 
April, 1926; 24 pp - - - 

Catalogue of the 2 1 M Allan ‘Brooks shown in 
connection with the Annual Meeting of the 
Cooper on roy ag Cheb ey “ot Natural History, 
auspices of the Society of Natu 
Fine Ars. Galery, Balbon Part, San — Sa 

Catalano of an exhibition of bird paintings 
Bogue Hunt, sponsored by the Southern Dinksion at of 
the Cooper Ornithological Club at the Los Angeles 
Museum, April, 1929; 16 pp., portrait of Lyan Bogue 
Hunt, and 7 half-tones - -  - $ 2s 

An exhibition of scientific oy s by John Livzey idg- 
way, shown by the Los Ai useum, on the oc- 

Meeting of the Cores 


American Bird 
les ~—s 


casion of the Fifth ‘Anoes 
Ornithological Club - - -- 
Catalogue of an_ exhibition of inal water colors by 
Major Allan Brooks, shown under the auspices of the 
Cooper Ornithological Club, Los Angeles Museum, 
April, 1936 (Eleventh Annual Meeting of the C.0.C.); 
15 pp. and 9 half-tones, including one of Major 
Brooks - - - - - = = = = = = = = § 25 


Other Publications 
The Story of the ieee my yd 36 pp., 28 ills. $ .25 


. BARLOW 
Report of the Birds of Santa Barbara Islands. Pub. No. 1. 
Pasadena Acad. “. August, 1897; 26 pp. - $1.00 
J. GRINNELL 
Birds of the Pacific By J. of Los Angeles County. Pub. 
No. 2, Pasadena Acad. Sci., March, 1898; 52 pp. $ .S0 
By J. GRINNELL 


For Sale by 


W. LEE CHAMBERS, Business Manager 
Robinson Road 
Topanga, California 





